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A comprehensive Directory of the leading machinery and supply manufacturers 
arranged for the convenience of contractors, engineers, water-works superintendents, 
municipal and county engineering departments, street and highway officials, city 
managers, etc., and public officials who may desire to secure catalogs or prices on 
construction equipment. Where the name of a manufacturer is preceded by a star (*) 
it indicates that the user of the directory may secure further information by referring 


to the manufacturer’s advertisement in this issue. 


The index to advertisers will be 


found on page facing the inside back cover, 


ACETYLENE 
Linde Air Products Co., New York. 
Prest-O-Lite Co., Inc., New York. 


ACETYLENE APPARATTS 
Davis-Bournonville, Co., Jersey City, N. J. 
Oxweld Acetylene Co., Newark, N. J. 


ADDING MACHINES. (See Calculating Machines.) 


AIR COMPRESSORS 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*Pairbanks, Morse & Co., Chicago, Ill. 
*General Electric Co., Schenectady, N. Y. 
*Nordberg Mfg. Co., Milwaukee, Wis. 
*Standard Scale & Supply Co., Pittsburgh, Pa. 
Cement-Gun Co., Inc., Cornwell Hts., Pa. 
Chicago Pneumatic Tool Co., New York, N. Y. 
De Laval Steam Turbine Co., Trenton, N. J. 


De La Vergne Machine Co., N. Y. C 
Gardner Governor Co., Quincy, Il. 
Hardie-Tynes Mfg. Co., Birmingham, Ala. 
Indianapolis, Ind. 
Y 


Indiana Air Pump Co., 

Ingersoll-Rand Co., N. Y. 

Mundie Mfg. Co., Peru, Ill. 

Norwalk Iron Works Co., South Norwalk, Conn. 

Schramm & Son, Inc., Chris. D., West Chester, 
Pa. 

Stratton & Bragg Co., Petersburg, Va. 

Sullivan Mchy. Co., Chicago, Ill. 

United Iron Works, Kansas City, Mo. 

Westinghouse Trac. Brake Co., Wilmerding, Pa. 

Worthington Pump & Mchy. Corp., N. Y. C. 


ARC LAMPS 
*General Electric Co., ebeneetets, i ‘Be 
*Westinghouse Elec. & Mfg. Co., E. Pittsburgh. Pa. 


ARCHITECTURAL IRON WORK 
Chesapeake Iron Works, Baltimore, Md. 
Dietrich Bros., Baltimore, Md. 
Hirsch Rolling Mill Co., St. Louis, Mo. 
Snead Arch Iron Works, Louisville, Ky. 
Stewart Iron Works Co., Cincinnati, Ohio 


ARMORED CONCRETE PAVEMENTS 
*Truscon Steel Co., Youngstown, Ohio. 
Concrete Steel Co., New York. 


ARTESIAN WELL DRILLS AND PUMPS 
*Am. Well Works, Aurora, Ill. 


ASBESTOS, ETC. 
*Carey Co., Philip, Cincinnati, Ohio. 
Dominion Asbestos & Rubber Corp., 
Keasbey & Mattison Co., Ambler, Pa. 


ASH HANDLING MACHINERY 
*Otterson Auto Eductor Co., Springfield, O. 
*Bay City Dredge Wks., Bay City, Mich. 
*Byers Mach. Co., Ravenna, Ohio. 
*International Motor Co., New York. 
*Weller Mfg. Co., Chicago, Ill. 
Bartlett & Snow Co., C. O., Cleveland O. 
Brown Hoisting Mach. Co., Cleveland, Ohio. 
Chain Belt Co., Milwaukee, Wis. 
Gifford-Wood Co., Hudson, N. Y. 
Green Eng. Co., East Chicago, Ind. 
Guarantee Constr. Co., N. Y. C. 
Haiss Mfg. Co., Geo., New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Kilbourne & Jacobs Mfg. Co., Columbus, 0. 
Lakewood Eng. Co., Cleveland, O 
Link-Belt Co., Chicago, Ill, 
Portable Mchy. Co., Passaic, N. J. 


N. Y. 


"Indicates that the manufacturer carries an advertisement. 


Robins Conv. Belt Co., N. Y. C. 
Webster Mfg. Co., Chicago, Ill. 


ASPHALT 
*Barber Asphalt Paving Co., Philadelphia, Pa 
*Barrett Co., New York. 

*Pioneer Asphalt Co., Lawrenceville, Ill. 
*Standard Oil Co. (Indiana), Chicago, Ill. 
Atlantic Refining Co., Philadelphia, Pa. 

Gulf Refining Co., Pittsburgh, Pa. 

Headley Good Roads Co., Philadelphia, Pa. 
New Orleans Refining Co., New Orleans, La. 
Sinclair Ref. Co., Chicago, Ill. 

Standard Oil Co. of Calif., San Francisco, Cal. 
Standard Oil Co. of La., New Orleans, La. 
Standard Oil Co. of N. J., Newark, N. J. 
Standard Oil Co. of N. Y., New York. 

Texas Co., N. Y. OC. 

U. 8S. Asphalt Refining Co., 
Warren Bros. Co., Boston, 


ASPHALT BLOCK 
Hastings Pavement Co., New York. 


ASPHALT CUTTERS 
Dayton Pneumatic Tool Co., Dayton, Ohio. 
Chicago Pneumatic Tool Co., Chicago, Ill. 
Ingersoll-Rand Co., New York. 


ASPHALT KETTLES. (See Kettles for Asphalt 
and Tar Heating.) 


ASPHALT PLANTS, TOOLS, ETC. 
*Barber Asphalt Paving Co., Philadelphia, 
*Connery & Co., Philadelphia, Pa. 
Austin Machinery Corp’n, Chicago, Ill. 
Conklin & Harrington, Inc., New York, N. Y. 
Cummer & Son Co., F. D., Cleveland, 0. 
East Iron & Machine Co., Lima, Ohio. 
Hetherington & Berner, Indianapolis, Ind. 
Warren Bros. Co., Boston, Mass. 


ASPHALT ROLLERS. (See Road and Paving 
Rollers.) 


ASPHALT SURFACE HEATERS 
*Barber Asphalt Paving Co., Philadelphia, Pa. 
*Equitable halt Maint. Co., Kansas City, Mo. 
Hauck Mfg. Co., Brooklyn, N. Y. 


BACKFILLERS 
*Koehring Co., Milwaukee, Wis. 
*Pawling & Harnischfeger Co., Milwaukee, Wis. 
*Weller Mfg. Co., Chicago, Il 
American Cement Mchy. Co., Inc., Keokuk, Ia. 
Austin Machinery Corp’n, Chicago, Ill. 
Constr. Mchy. Co., Waterloo, Ia. 
Oshkosh Mfg. Co., Oshkosh, Wis. 
Parsons Co., Newton, Ia. 


BAR BENDERS AND CUTTERS 
*Koehring Co., Milwaukee, Wis. 
*Ransome Concrete Machinery Co., Dunellen, N. J. 
Concrete Steel Co., New York. 
Electric Welding Co., Pittsburgh, Pa. 
Hinman & Co., D. A., Sandwich, Ill. 


BAR CHAIRS, REINFORCING 
*Truscon Steel Co., err Ohio. 
Concrete Steel Co., N. Y. ©. 
Universal Form Clamp Co., Chicago, Ill. 
BARS, IRON AND STEEL 
Aborn Steel Co., Inc., N. Y. ©. 
Bethlehem Steel Co.. Bethlehem, Pa. 
Carbon Steel Co., Pittsburgh, Pa. 


See index facing inside back cover. 
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THE PERMANENCE OF — STRENGTH - 
THE PYRAMIDS OF GIBRALTER ~ 


NEWPORT CULVERTS 


EMBODY BOTH PERMANENCE AND STRENGTH 




































The permanence of a culvert depends upon its 
ability to withstand corrosion and the load 
which must necessarily pass over the road. 
Newport Culverts are made of genuine open- 
hearth iron (99.875 per cent pure iron-copper 
alloy) which lasts a lifetime. 


The well-known strength of corrugated 
metal insures the purchaser of Newport Cul- 
verts that he is getting the maximum strength 
for supporting the overburden and traffic load. 


Newport Culverts are made in full-round and 
half-round shapes to make them fit all condi- 
tions. Full-round shapes are most serviceable 
where there is a deep fill and plenty of head 
room. In those places where there is little 
fill, the half-round culvert with flat bottom 
makes the best proposition because of its 
small height. 


Full descriptive illustrated lit- 
erature sent free on request. 


NEWPORT CULVERT CO., INC. 


542 West 10th St. Newport, Kentucky 
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Where to Purchase. 


Carnegie Steel Co., Pittsburgh, Pa. 
Franklin Steel Works, Franklin, Pa. 

Gulf States Steel Co., Birmingham, Als. 
Hirsch Bteel ‘fo. Ohi Co., *. 7 
Illinois Steel Chi moos, F 
Inland Steel Co., cag il: 

Lackawanna Steel Co., Buffalo, Te 

Midvale Steel & oenenee Co., Philadelphia, Pa. 
Republic Iron & Steel Co., Youn town, O. 

St. Louis Screw Co., St. Louis, ~ 

Sweet’s Steel Co.. Williams rt, 

Tennessee Coal, Iron & R. . Oo, “Decnteghem, 


BEER 
Allen Mfg. Co., W. D., Chicago, Ill. 
Cincinnati Rubber Mfz. oo Cincinnati, Ohio. 
Fairbanks Co., The, N. Y. 
Goodall Rubber Co. Inc., Philedelphia, we. 
Goodyear Tire & Rubber Co. Akron. 
MecMaster-Carr Supply Co., cago, 
Muleonroy Co., Inc., "philadelphis, Ps. 
Republic Rubber Co., Youngstown, Ohio. 
Robins Conv. Belt Co., New York. 
Salisbury & Co., Inc., W. H., Chicago, Ill. 
Southern Rubber & Belt. Co., "Houston, Tex. 
Union Asbestos & Rubber Co., Chicago, Ill. 
Voorhees Rubber Mfg. Co., Jersey City, N. J. 


om. © oes 
Engineering » Lancaster, Ohio. 
*Good ,t- Mach’ Oo Philadelphia, Pa. 
*Ransome Concrete Co., Dunellen, N. J. 
*Weller Mfg. Co. » Ghlenan, 
Atlas Eng. Co., "Milwaukee, Wis. 
Berger Mfg. Co., Canton, Ohio. 
Galion Iron Works & Mfg. Co.; Galion, Ohio. 
Green Engineering Co., E. Chicago, Ind. 
Petroleum Iron Works Co., Sharon, Pa. 
Pittsburgh Des Moines Steel Co., Pittsburgh, Pa. 
BLAST HOLE DRILLING MACHINES. (See ‘‘Well 
Drilling and Blast Hole Machines’’) 
BLASTING POWDER (See Explosives) 
BLOCKS AND TACKLE 
Boston & Lockport Block Co., East Boston, Mass. 
Broderick & Bascom 4 Co., 8t. Louis, Mo. 


Dobbie Fdry. & oe ., Niagara Falls, N. Y. 
ne, Bros., N. 
Upson-Walton Co., acetana, Ohio. 


SieGeneral Electric Co. Schenectady, ¥. ¥. 
ic Co. A 
American Blower Co., Detroit, Mich. 
American Gas Furnace Co., Y. ©. 
De Laval Steam Turbine Co., Trenton, N. J. 
Spencer Turbine Co., Hartford, Conn. 
Sturtevant Co., B. F., Hyde Park, Boston, Mass. 
BLUE PEINT MACHINES 
Wickes Bros., Saginaw, Mich. 
BLUE PRINT AND TRACING PAPERS 
Indianapolis Blue Print & S’ply Co., Ind’apolis. 
Kolesch & Co., New York. 


BOILERS 
Abendroth & Root Mfg. Co., Newburgh, N. Y. 
Ames Iron Works, Oswego, x Y. 
Babcock & Wilcox Co., Oo. 
Biggs Boiler Wks., Akron, Onie 
Casey-Hed =X Co., Chattanooga, Ten 
Chandler Taylor Co., Indianapolis, Ind. 
Chatta. r & Tank Co., Chattanooga, Tenn. 
Cole Mite ¢ = *R D. Newnan, Ga. 
oe City Tron Works, Erie, Pa. 
rn arti “her fe aller Works. RA Ala. 
artley ler Works amtaeme \ 
Heine Safety Boiler Go., ais’ M 
Houston, Stanwood & Gamb ie = tunctaneti, Oo. 
Industrial Works, Bay City, M 
Ladd Co. oS T., Pittsburgh, Pe. 
Leffel & Gprin eld, O. 
Lord Py pees <1 rvington, N. Y. 
Murray Iron Works Co yy Ta. 
New Bern Iron Wks. & ® dup Oo New Bern, N. C. 
Petroleum Iron Works Co., hing Pa. 
Randle Mchy. Co., Cincinnati, 0. 
Schofield Iron Works, Macon, Ga. 
Traplee Engr. & Mfg. Co., Allentown, Pa. 
k & Seen Co., leston, 8. O. 
Mehy. Ine. Louisville, Ky. 
Wr h & reldnor Boiler Co., Chattanooga, Tenn. 
— B nig 3 NAILS, RIVETS, SPIKES 
can Screw Co., Providence, R. I. 
yes Spike Co., N. Y. ©. 
Ames, W. & Oo., Jersey City, N. J. 





Bethlehem Steel Co., Petia, Pa. 

Buffalo Bolt Co., Buffalo, N. Y. 

Clark Bros. Bolt Ce., Milidale, Conn. 

Erie Bolt & Nut Co., iy % 

Foster Bolt & Nut Mfg. Prcteveland, Ohio. 

Inland Steel Oo., Gon. 

Lamson & Sessions Co., Cleveland, Ohio. 

Maryland Bolt & Forge Co., Baltimore, Md. 

Milton Mfg. Oo., Milten, Pa. 

Neely Nut & Bolt Co., Pittsburgh, Pa. 

Oliver Iron & Steel Co., Pittsburgh, Pa. 

Pittsburgh Screw & Bolt Co., Pittsburgh, Pa. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Iron e ‘Steel Co., Youngstown, O. 

Rhode Island Tool Co., Providence, R. 

— ell, + & Ward Co., Port Chester, oe 
uis Screw Co., St. Louis, Mo. 

a, Bolt & Nut e Scranton, Pa. 

Star Exp. Bolt Co., 0. 

Sweet’s Steel Co., * Williameport, Pa. 





TRENCH 
*Duff Mfg. Co., Pittsburgh, Pa. 
*Waldo Bros. & Bond Co. Boston, Mass. 


BRASS GOODS 
*Hays Mfg. Co., Erie, Pa. 
*Mueller 'g. Co., . ie Ti. 
*Union Water Meter © » Worcester, 
Glauber Brass Mfg. Go. ” Cleveland, oO. 
Haydenville Co., ayeenviiio, Mass. 
United Brass Mfg. Cleveland, O. 
BRICK, PAVING (See Paving Brick) 
BRIDGES AND BUILDINGS, STEEL 
*Snare Corp., a New ee N. Y. 
American Bridge Co. 
Bellefontaine Bridge é& Bieat Os, Bellefontaine, O. 
Belmont Iron bag Philadelphia, Pa. 
Berlin Constr. Co., Berlin, 
Bethlehem Steel Bridge ot. mBethlchem, Pa. 
Blaw-Knox Co., Pittsburgh, 
Boston Bridge "Works, na Mass. 
Central States Brid; - S SeGanepems, Ind. 
Champion Bridge Wilmi ington, O 
Chesapeake Iron Works, Baltimore, Md. 
Chicago Bridge & Iron "Works, Chicago, Ill. 
Clinton Bridge Wks., Clinton, Iowa. 
Eastern Dritee. €. Struc. Co., Worcester, Mass. 
Ferguson Co., Cleveland, 
Flour City Om tI Co., Minneapolis, Minn. 
Fort Pitt Bridge Works, Pittsburgh, 
ag Steelcraft Co., Cleveland, 
ngalls Iron Works Co., "Birmingham, ‘Ala. 
niand Steel Co. , Chicago, Ti. 
Teter Steel & Iron Co., Evansville, Ind. 
King Bridge Co., Cleveland, oO. 
Lackawanna Bridge Co. Buffalo, N. Y. 
Lewis-Hall Iron ks. Detroit, Mich. 
om Bridge & Iron Co., Louisville, Ky. 
McClintic Marshall Co., Pittsburgh, 7 
Milwaukee Bridge Co., Milwaukee, 
Minn. Steel & Mchy. 4 “Minn. 
Migsouri Vy. Bdge. eos Co., — Kan 
Morava Constr. Co., Chicago, Ill. 
Mt. Vernon Bridge 'Co., Mt. ‘Vernon, Ohio. 
Penn. Bridge Co.. Beaver Falls, Pa. 
Pittsburgh Des Moines Steel Co., Pittsburgh, Pa. 
Richmond Struc. Steel Co., Richmond, Va. 
Riverside Bridge Co., Martins Ferry, O. 
Toledo Crane Co., Toledo, oO. 
Virginia Bridge & Iron Co., Roanoke, Va. 
Wise. Bridge & lron Co., North Milwankee, Wis. 
BROOMS, HAND FOR STREET CLEANING, ETC. 
Holeomb Mfg. Co., J. I., Indianapolis, Ind. 
Ind. Brush & Broom Mfg. Co., Indianapolis, Ind. 
Kendallville Broom & Brush Co., Kendallville, 


Ind. 
Lay Co., Jos., Ridgeville, Ind. 
Milwaukee Brush Mfg. Co., Milwaukee, Wis. 
Osborn Mfg. Co., Cleveland, Ohio. ~- 
BUCKETS, AUTOMATIC DUMPING 
*Littleford Rays Cincinnati, O 
*Weller Mfg. Co., Chicago, I! 
Lakewood Engineering Co.. Cleveland, O. 
Stuebner Iron Works, G. L. Long Island City, 
N. Y. 


BUCKETS, CLAM SHELL 
*Owen Bucket Co., Cleveland, O. 
Advance Eng. Co., Cleveland, 0. 
Austin Mach. Co Chicago, Til. 
Blaw-Knox Co., P ttsbu h, Pa. 
Brosius, E. E., Pittsburgh, Pa. 


* Indicates that the menufecturer carries on edvertisement. See index facing inside beck cover. 
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OWEN Clam 

Shell BUCKETS The 
INSURE A 
BICGER DAYS Speed 
Se Bucket 


for economical handling of 
crushed stone and other building 
materials from cars. The Type 
“O” Owen Bucket takes off the 
top of the load in less trips and 
cleans up the bottom in “jig” time. 
THE ONLY BUCKET WITH 
LUBRICATED AND GRIT- 
PROOF MAIN BEARINGS. This 
and other features are big repair 
savers. Get complete data today. 


The Owen Bucket Co. 
418 Kirby Bldg., Cleveland, O. 


























The Ideal Method of Providing for 


Expansion in Improved Pavements 
THE WARING-UNDERWOOD CO. Fernwoop, Pa. 











Repair Your Streets with “gH s Repairing an Asphalt 
Tae Lutz SurFace HEATER noes ee eee 
It softens asphalt and other bituminous pavements. ; . “ 
It vuleanises the old and new material iat a perfect 
bond. It cements Asphalt on i Brick, Cob- 
ble, or other hard pavements. It makes resurfacing 
and maintenance easy and inexpensive 

Illustrated Particulars on Request 


SguitableAcphak MaintenanceCo. 
1901 Campbell Kansas City, Mo 








ACME 


ROAD BUILDING MACHINERY > 4S FOR EVERY PURPOSE 
SEND FOR OUR DESCRIPTIVE MATTER 


ACME ROAD MACHINERY COMPANY, FRANKFORT, N. Y. 


When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 























Brown Hoisting Mchy. Co., Cleveland, O. 
Browning Co., Cleveland, 
Byers Mach. Co., J. F., ‘Ravenna, oO. 
— Mfg. Co., ee N. Y. C. 

ard Co., N. Y. C. 
Tne ustrial Werks, Bay City, Mich. 
Kiesler Co,, J. F., Chicago, Ill. 
Lakewood Engineering Co., Cleveland, O. 
Link-Belt Co., Chicago, m. 
Orton & Steinbrenner Co., Chicago, Ill. 
Williams Co., G. H., Erie, Pa. 


BUCKETS, CONCRETE 
*Koppel Ind. Car & Equip. Co., Koppel, Pa. 
*Ransome Concrete Machy. Co. Dune lien, N. J. 


*Weller Mfg. Co., Chicago 
Insley Mfg. Co., Sediense ‘olla, Ind. 
kewood Engineering Cleveland, oO. 
Smith Ce., T. Milwaukee, Wis 
Union Iron Werte. Inc., Hoboken, ". J. 
BUCKETS, DRAGLINE 
*Bucyrus Co., So. Milwaukee, Wis. 
Austin Machiner Corp’n, Chicago, Ill. 
Brown Hoistin ach. Co., Cleveland, O 
Dobbie Fdry. ~~. Co., Niagara Falls, N. Y. 
Hayward Co., N. Y. C 
Industrial Works, Ba r City, Mich. 
Monighan Machine Gincnen, Ti. 
Sauerman Bros., Chicago, til. 
BUCKETS, DREDGING AND . “trees 
*Bucyrus Co., So. Milwaukee, W 
*Owen Bucket Co., Cleveland, _— 
Austin Machinery Corp’n, Chicago, III. 
Blaw-Knox Co., Pittsburgh, Pa. 
Brown Hoisting Mach. Co., Cleveland, O. 
Browning Co., Cleveland, 0. 
Hayward Co., N. Y. C. 
Insley Mfg. Co., Indianapolis, Ind. 
Kiesler Co., F., Chicago, I 
Lakewood Eng. Co., Cleveland, 0. 
Mead-Morrison Mfg. Co., East Boston, Mass. 
Monighan Machine Co., Chicago, Il. 
Union Iron Works, Inc., Hoboken, N. J. 
Williams Co., G. H., Erie, Pa. 
BUCKETS, ORANGE PEEL 
Haiss Mfg. Co., Geo., N. t Cc. 
Hayward Co., ‘New York 
Industrial Works, Bay City, Mich. 
Kiesler Co., J. F., Chicago, Ill. 
McMyler Interstate Co., Cleveland, O. 
Mead-Morrison Mfg. Co., East Boston, Mass. 
Orton & Steinbrenner Co., Chicago, I 
Vulcan Iron Works, Jersey City, N. J. 
BUILDINGS, STEEL (See Bridges and Buildings) 
BUNKS AND COTS 
Fort Pitt Bedding Co., Pittsburgh, Pa. 
Haggard & Marcusson Co., Chicago, Ill. 
Southern Rome Co., Baltimore, Md. 
CABLES (See Wire and Cables) 
CABLEWAYS 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Flory Mfg. Co., 8., Bangor, Pa. 
Lidgerwood Manufacturing Co., New York. 
Roebling Sons Co., J. A., Trenton, N. J. 
Sauerman Bros., Chicago, III. 
Waterbury Co., Cc 
CAISSONS 
American Bridge Co., N. Y. 0. 
Foundation Co., N. ¥. ©. 
Lackawanna Steel Co., Buffalo, N. Y. 
O’Rourke Eng. Constr. Co., N. Y. C. 
Petroleum Iron Works Co., Sharon, Pa. 
CALCULATING MACHINES 
*Monroe Calculating Machine Co., Orange, N. J. 
Burroughs Adding Machine Co., Detroit, Mich. 
Felt & Tarrant, Chicago, TIl. 
Marchant Calc. Machine Co., Oakland, Cal. 


CANS FOR GARBAGE AND STREET REFUSE 
*Littleford Bros., Cincinnati, O. 
*Rochester Can Co., Rochester, N. Y. 
American Can Co., New York. 
Butler Mfg. Co., Minneapolis, Minn. 
Safety Sanitary Rubbish Box Co., 
Steel Basket Co., Cedar Rapids, Iowa. 


CARS, INDUSTRIAL V. DUMPING 
*Easton Car & Const’n Co., New York 
*Koppel Ind. a & Ea. Co., Koppel, Pa. 
*Weller Chicago. 


Atlas car & Mt Mfg. Co., Redand, 0. 


Columbus, O. 


Austin Machinery Corp’n, Chicago, Il. 

Chase Fdry. & Mfg. Co., Columbus, Vv. 

ipsley Mfg. Co., Indianapolis, Ind 
ilbourne & Jacobs Mtg. Co. Columbus, oO. 

Lakewood Engineering Co., Oeveland, 6. 
Oliver Mfg. Co., W. J., Knoxville, Tenn 

Stostaer lron Works, é. L., Long Island City, 


United Iron Works, Kansas City, Mo. 
Whiting Corp’n, Harvey, Tl. 


CARTS, CONCRETE 


y Iron Fdry. Co., , aneing, Pa. 
oLdtiveford Bros., Cincinna ti, 
*Ransome Concrete Machy. Co., Dunellen, N. J. 
*Standard Scale & Supply Co., Pittsburgh, Pa. 
Etnyre & Co., E. D., gon, mn. 
Insley Mfg. €o., Indianapolis, Ind. 
Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Lakewood Engineering Co., Cleveland, oO. 
Lee Trailer & Body Co., Chica o, Ill. 
Littleford Bros., incinnati, . 
Smith Co., T. L. Milwaukee, Wis. 
Sterling Wheelbarrow Co., Milwaukee, Wis. 
Toledo Wheelbarrow Co., Toledo, Ohio. 


CAST IRON PIPE (See Pipe, Cast Iron) 


CASTINGS, IRON AND STEEL 

*Central Fi au? = Y. Oo. 
*Gray Iron dry. © . Pa. 
*Lynchburg F Co, Lync! nde Va. 
*U. S. Cast Iron ‘ipe & Fdry. Co., Burlington, N.J. 
*Warren Fdry. & Mach. “ leg Y. oO. 

American Cast Iron Pi , Birmingham, Ala. 
Camden Iron Works, sedan, N. J. 

Canton Fdry. & Mach. Co., Canton, Ohio. 

Clark Co., H. W., Mattoon, Ill. 

Flower Valve Mfg. Co., Detroit, Mich. 
Glamorgan Pipe & Foundry Co., Lynchburg, Vs. 
Jeffrey Mfg. Co., Columbus, 0. 

Marion Malleable Iron Works, Marion, Ind. 
Pechstein Iron Works, Keokuk, Iowa. 

Sessions Fdry. Co., Bristol, Conn. 

Speidel, J. G., Reading, Pas. 

CASTINGS, STREET one SEWER 

*Central Fdry. Co., 
May Fadry. 


» wo 
‘cn Lynchburg, Va. 
S. Cast Iron Pipe & Fadry. Co., Burlington, NU. 
Casey-Hedges Co.. Chattanooga, Tenn. 


Clow & Sons. J. B., Chicago, Ill. 
Dee Co., W. E., Chicago, Ill. 
Pechstein Iron Works, Keokuk, Ia. 


CATCH BASINS AND MANHOLE COVERS 
*Thompson-Fleming Co., Inc., Buffalo, NW. Y. 
*U. S. Cast Iron Pipe & F . Co., Burlington, N. J. 

Canton Fdry. & Mach. Canton, Ohio. 
Casey-Hedges Co., Ghattensenn, Tenn. 

Clark Co., H Mattoon, Il 

Clow & Sons. J. B., Chicago, Il. 

Dee Co., W. E., Chicago, Ill. 

Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
Foundry Mfg. Co., St. Albans, Vt. 

Madison Fdry Co., Cleveland, O. 

Pechstein Iron Works, Keokuk, Iowa. 
Sessions Fdry. Co., Bristol, Conn. 

CATCH BASIN CLEANING APPARATUS 
*International Motor Co., New York. 

*Otterson Auto Eductor Co., Springfield, O. 


G MACHINERY 
*Mueller Mfg. Co., H. Decatur, Il. 
. Co., A. P., East Orange, RH. J. 
Helwig M ie. Co.. 8t. Baal, Minn. 
Ingersoll-Rand Co. np ae Se G 


CAULKING MATERIALS 
*United Lead Company, New York. 
Leadite Co., Philadelphia, Pa. 
CEMENT 
Etna Portland Cement Co., Detroit, Mich. 
Allentown Portland Cement Co., Allentown, Pa. 
Alpha Portland Cement Co., Easton, Pa. 
Ash Grove Lime and Portland Cement Co., 
Kansas City, Mo. 
Atlas Portland Cement Co., New York. 
Bath Portland Cement Co., Philadelphia, Pa. 
Beaver Portland Cement Co., Portland, Ore. 
Bessemer Limestone and Cement Co., Youngs- 
town, O. 
Bonner Portland Cement Co., Kansas City, Mo. 
Canada Cement Co., Ltd., Montreal, Canada. 
Cape Girardeau Portland ement Co., Cape Girar- 
deau, Mo. 


* Indicates that the monufacturer carries om advertisement. See index facing inside beck cover. 
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The Mixer 
of Lowest Mixing Costs 


M*% <ER price on the sales floor, or mixer cost on the job—which is the real 
thing to look for? What's the cost of breakdowns and delays, and the 
yardage loss of interruptions? Measure those costs against price inducements, 
and’ you will conclude that mixer dependability—mixer heavy duty construction 
is your surest insurance of_greatest profit. 





—_= 

No Sir—The Koehring will never be skimped to meet price selling, because we know, as you 
know, that Koehring heavy-duty construction means dependability on the job—lowest mixing 
costs—and the greatest yardage life. 


Koehring mixers are fast charging—no need KOEHRING CAPACITIES 

to pound the skip— and fast discharging. Heavy Duty Construction mixers 10, 14, 21, 28 cu. 
Koehring remixed concrete is Dominant ft. mixed concrete, steam and gasoline. Ask for 
Strength Concrete, as much as 31% catalog C-6. 

stronger by compression tests than concrete Pavers: 10, 14, 21, 28 cu. ft. mixed concrete, spout, 
mixed by ordinary mixing actions, under boom and bucket. Power discharge chute multi- 


plane traction loading derrick, steam and gasoline 


competitive conditions. Ask for catalog P-6. 


The Koe hring i is the Extra Yardage mixer Dandie Light Mixer 4 cu. ft. mixed concrete, gaso- 
line, 7 cu. ft. mixed concrete, steam and gasoline 
the mixer of lowest yardage cost, be- Low charging platform. Power charging skip or 
cause of extra liberal drum capacity, speed of batch hopper, light duty hoist. Ask for catalog 
operation and automatic aid to high speed D-6. 
operation Write for Koehring construction catalog No. C-6 







KOEHRING COMPANY, MUMAvKEE, & 


When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 
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Castalia Portland Cement Co., Pittsburgh, Pa. 
Clinchfield Portland Cement Corp., Kingsport, 
Tenn. 
Colorado Portland Cement Co., Denver, Colo. 
Continental Portland Cement Co., St. Louis, Mo. 
Coplay Cement Manufacturing Co., Coplay, Pa. 
Cowell Portland Cement Co., San Francisco, Cal. 
Crescent Portland Cement Co., Wampum, Pa. 
Dewey Portland Cement Co., Kansas City, Mo. 
Dexter Portland Cement Co., Nazareth, Pa. 
Diamond Portland Cement Co., Cleveland, Ohio. 
Dixie Portland Cement Co., Chattanooga, Tenn. 
Edison Portland Cement Co., New York. 
Fredonia Portland Cement Co., Fredonia, Kans. 
Giant Portland Cement Co., Philadelphia, Pa. 
Gilmore Portland Cement Corp., Gilmore City, 


lowa. 
Glens Falls Portland Cement Co., Glens Falls, 


= Be 

Golden State Portland Cement Co., Los Angeles, 
Cal. 

Gulf States Portland Cement Co., Demopolis, 
Ala 

Hawkeye Portland Cement Co., Des Moines, Ia. 

Helderberg Cement Co., Albany, N. Y. 

Hercules Cement Corp., Philadelphia, Pa. 

Indiana Portland Cement Co., Indianapolis, Ind. 

International Portland Cement Co., Ltd., Spo- 
kane, Wash. 

Knickerbocker Portland Cement Co., Inc., New 
York. 

Kosmos Portland Cement Co., Louisville, Ky. 

Lawrence Portl’d Cement Co., Northampton, Pa. 

Lehigh Portland Cement Co., Allentown, Pa. 

Louisville Cement Co., Louisville, Ky. 

Marquette Cement Mfg. Co., Chicago, Ill. 

Missouri Portland Cement Co., St. Louis, Mo. 

Monarch Cement Co., Humboldt, Kans. 

Nazareth Cement Co., Nazareth, Pa. 

Newaygo Portland Cement Co., Newaygo, Mich. 

Nebraska Cement Co., Denver, Colo. 

New Egyptian Portland Cement Co., Fenton, 
Mich. 

New York & New England Cement & Lime Co., 
New York. 

Northwestern States Portland Cement Co., Ma- 
son City, Ia. 

Ogden Portland Cement Co., Ogden, Utah. 

Oklahoma Portland Cement Co., Denver, Colo. 

Old Mission Portland Cement Co., San Fran- 
cisco, Cal. 

Olympic Portl’d Cement Co., Ltd., Seattle, Wash. 

Oregon Portland Cement Co., Portland, Ore. 

Pacific Portland Cement Co., San Francisco, Cal. 

Peerless Portland Cement Co., Union City, Mich. 

Peninsular Portland Cement Co., Cement City, 
Mich. 

Penn-Allen Cement Co., Allentown, Pa. 

Penna. Cement Co., New York. 

Petoskey Portland Cement Co., Petoskey, Mich. 

Phenix Portland Cement Co., Nazareth, Pa. 

~—— Cement Co. of Utah, Salt Lake City, 
tah. 


Pyramid Portland Cement Co., Des Moines, Ia. 

Riverside Portl’d Cement Co., Los Angeles, Cal. 

“~ Antonio Portland Cement Co., San Antonio, 

ex. 

Sandusky Cement Co., Cleveland, Ohio. 

Santa Cruz Portland Cement Co., San Fran- 
cisco, Cal. 

Security Cement and Lime Co., Hagerstown, Md. 

Signal Mountain Portland Cement Co., Chat- 
tanooga, Tenn. 

Southern States Portland Cement Co., Rock- 
port, Ga. 

Southwest’n Portland Cement Co., E] Paso, Tex. 

— Portland Cement Corp., San Francisco, 
alif. 

Superior Portland Cement Co., Seattle, Wash. 

Texas Portland Cement Co., Dallas, Tex. 

Three Forks Portland Cement Co., Denver, Colo. 

Tidewater Portland Cement Co., Baltimore, Md. 

Trinity Portland Cement Co., Dallas, Tex. 

Union Portland Cement Co., Ogden, Utah. 

United States Potash Co., Los Angeles, Cal. 

U. 8. Portland Cement Co., Denver, Colo. 

Universal Portland Cement Co., Chicago, Tl. 

Vulcanite Portland Cement Co., Philadelphia. Pa. 

Wabash Portland Cement Co., Detroit, Mich. 

Wellston Iron Furnace Co., Jackson, Ohio. 

Western States Portland Cement Co., Inde- 
pendence, Kans. 


Whitehall Cement Mfg. Co., Philadelphia, Pa. 
Wolverine Portl’d Cement Co., Coldwater, Mich. 
Wyandotte Portland Cement Co., Detroit, Mich. 


CEMENT INSPECTION (See Inspecting Labora- 
tories) 


CEMENT MAKING MACHINERY 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Austin Machinery Corp’n, Chicago, Ill. 
Fuller-Lehigh Co., Fullerton, Pa. 
Vulcan Iron Works, Wilkesbarre, Pa. 


CHAINS 
*Weller Mfg. Co., Chicago, Ill. 
American Chain Co., Inc., Bridgeport, Conn. 
Columbus McKinnon Chain Co., Columbus, O. 
Niagara Metal Stamp. —~- Niagara Falls, N. Y. 
U. 8. Chain & Forge Co., Pittsburgh, Pa. 
CHAINS, STBEL AND MALLEABLE 
Chain Belt Co., Milwaukee, Wis. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Co., Chicago, Il. 
Webster Mfg. Co., Chicago, Ill. 
CHECK VALVES 
*Mueller Mfg. Co., H., Decatur, Ill. 
Columbian Iron Works, Chattanooga, Tenn. 
Ludlow Valve Mfg. Co., Troy, N. Y. 
Lunkenheimer Co., Cincinnati, 0. 


CHEMICALS FOR WATER PURIFICATION 
*Du Pont de Nemours & Co., E. I., Wilmington, 


Del. 
*Mathieson Alkali Wor Inc., N. Y. 0. 
*Penna. Salt Mfg. Co., Philadelphia, Pa. 
Electro Bleaching Gas Co., New York. 
General Chemical Co., New York. 


CHIMNEYS, CONCRETE 
Heine Chimney Co., Chicago, Ill. 
Rust Engineering Co., Pittsburgh, Pa. 
Weber Chimney Co., Chicago, Ill. 


CHIMNEYS, RADIAL BRICK 
*American way Corp., New York City. 
Kellogg & Co., M. W., New York. 
Rust Engineering Co., Pittsburgh, Pa. 


CHIMNEYS, STEEL (See Stacks, Steel) 


CHLORINATORS 

*Wallace & Tiernan Co., Inc., Newark, N. J. 
CHLORINE, LIQUID (See Liquid Chlorine) 
CHUTES, CONCRETE 

*Ransome Concrete Machy. Co., Dunellen, N. J. 

Insley Mfg. Co. Indianapolis, Ind. 

Lakewood Engineering Co., Cleveland, O. 


CLIPS, WIKRE ROPE : 
American Hoist & Derrick Co., St. Paul, Minn. 
American Steel & Wire Co., Chicago, Ill. 
Broderick & Bascom ~ Co., St. Louis, Mo. 
Carpenter Co., Geo. B., Chicago, Ill. 

Leschen & Sons Rope Co., A., St. Louis, Mo. 
Marion Malleable Iron Works, Marion, Ind. 
Mockbee & Co., C. M., Cincinnati, O 

Roebling Sons Co., J. A., Trenton, N. J. 
Upson-Walton Co., Cleveland, O. 


COAL AND ORE CONVEYING MACHINERY 
*Bay City Dredge Works, Bay City, Mich. 
*Byers Machine Co., Ravenna, 0. 
*Pairfield Engineering Co., Lancaster, Ohio. 
*Good Roads Mach’y Co., Philadelphia, Pa. 
*Weller Mfg. Co., Chicago, Ill. 

Bartlett & Snow Co., C. O., Cleveland, Ohio. 
Blaw-Knox Co., Pittsburgh, Pa. 

Brown Hoisting Mchy. Co., Cleveland, O. 
Chain Belt Co., Milwaukee, Wis. 
Corrugated Bar Co., Inc., Buffalo, N. Y. 
Gifford-Wood Co., Hudson, N. Y. 

Haiss Mfg. Co., Geo., New York. 

Hayward Co., New York. 

Hunt Co., Inc., C. W., West New Brighton, N. Y. 
Jeffrey Mfg. Co., Columbus, O 

Lidgerwood Mfg. Co., New York. 
Link-Belt Co., icago, Ill. 

Mead-Morrison Mfg. Co., E. Boston, Mass. 
Portable Machinery Co., Passaic, N. J. 
Robins Conveying Belt Co., New York. 
Webster Mfg. Co., Chicago, Ill. 


COCKS, CURB AND CORPORATION 

*Mueller Mfg. Co., H., Decatur, Til. 

*Union Water Meter Co., Worcester, Mass. 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Glauber Brass Mfg. Co., Cleveland, O. 
Haydenville Co., Haydenville, Mass. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 
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| The ‘lod for All Trades 


Never Turns Around 
Never Backs Down 


The Doughboy Jack 


—the lightest jack made for its capac- 
ity. Weighs considerably less than 
other jacks of equal power, in some 
sizes less than half as much. 


Sizes for 15 to 100 tons 


Easy to operate; a 24-inch handle pro- 
vides ample leverage. Has a posi- 
tive check to prevent damage from 
over - extension. Made of | steel 
throughout. 


Bulletin 29 tells all about 
the Doughboy Jack. 


McKiernan-Terry Drill Company 
Rock Drills—Pile Hammers—Lifting Jacks—Mining and 
Quarrying Machinery 
19 PARK ROW, NEW YORK 
Works at Dover, N. J. 


A jes in the foll Cities: Boston, Chicago, Pittsburgh, 
Cleveland, Detroit, St. om San Francisco, Columbus, O., New 
Orleans, Philadelphia. 

Foreign Representatives: British Steel Files Co, London, Eng. 
Canadian Representative: Canadian Chalmers, L 





Toronto, Can. 
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BAY CITY CRANES 














One Man Operation 

For any material handling job. 

Gasoline engine or electric motor 

Crawler trucks, railroad or traction wheels 
All steel boom; standard length, 30 Ft 
Substantially built. Low price 

Uses Clamshell; Dipper; Hook; 

Dragline and other attachments. 

A Convertible loader, digger, or derrick 


also 


THE ONE MAN EXCAVATOR 


A light, low priced, economical digger for clay, sand 
and gravel pits, Road Contractors, small trenches, or 
light excavation of any sort. %, cubic yard dipper 
or 44 yard Clamshell. Self propelling. Track or 
caterpillar type mounting. 


Bay City Dredge Works 
2622 Centre Ave. Bay City, Mich. 








KOPPEL Cars, Batch Boxes and 
Trucks are built with an intimate 
knowledge of the work they must 
do. Their use saves time, hurries 
the work and means increased 
profits for the contractor. 


Get our Road Catalogue No. 100. 
Koppel Industrial Car & Equipment Company 


PPEL, PENN 


Sales Offices: 
PHILADELPHIA 
420 Chestnut S$ 


DETROIT 


Book Building 
SAN FRANCISCO 
Edw. R. Bacon Co., 51 Minna St. 


When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 




















COLUMN CLAMPS 
Blaw-Knox Co., Pittsburgh, Pa. 
Hydraulic Steelcraft Co., Cleveland, O. 
Insley Mfg. Co., Indianapolis, Ind. 
Universal Form Clamp Co., Chicago, Ill. 
COMPRESSORS, AIR (See Air Compressors) 
CONCRETE FLOOR HARDENER 
*Truscon Laboratories, Detroit, Mich. 
Anti- as Waterproofing Co., New York. 
General Chemical Co., New York. 
General Fireproofing Co. 7. onanown, Ohio. 
Granitex Corp., New Y 
Horn Co., A. C., Long Tolewa City, N. Y. 
Master Builders Co., Cleveland, 
Sonneborn Sons, Inc., L., N. Y¥. ‘‘Lapidolith’’ 


CONCRETE HEATERS 
*Hauck Mfg. Co., Brooklyn, N. Y. 
CONCRETE MIXERS 
*Gray Iron Fdry. Co., Reading, Pa. 
*Koehring Co., Milwaukee, Wis. 
*Knickerbocker Co., Jackson, Mich. 
*Ransome Concrete Machy. Co., Dunellen, N. J. 
*Standard Scale & Supply Co., Pittsburgh, Pa. 
American Cement Machine Co., Keokuk, Ia. 
Atlas Engineering Co., Milwaukee, Wis. 
Austin Machinery Corp’n, Chicago, Ill. 
Badger Concrete Mixer Co., Milw aukee, Wis. 
Chain Belt Co., Milwaukee, Wis. 
Construction Mach’y Co., Waterloo, oye. 
Contractors’ Equipment Co., Keokuk, 
Foote Concrete Mchy. Co., Chicago, nu 
Jaeger Machine Co., Columbus, 18) 
Judy Mfg. Co., Centerville, Ia. 
Lakewood Engineering Co., Cleveland, O. 
Lansing Co., Lansing, Mich. 
Oshkosh Mfg. Co., Oshkosh, Wis. 


Schramm & Son, Inc., Chris. D., West Chester, 


Pa. 
Smith Co., T. L., Milwaukee, Wis. 


Worthington Pump & Mach’y Corp., New York. 


CONCRETE PILING. (See Piling, Concrete) 
CONCRETE REINFORCEMENT 
*National Steel Fabric Co., Pittsburgh, Pa. 
*Truscon Steel Co., Yo oungstown, Oo. 
American Steel & Wire Co., Chicago, Ill. 
Carnegie Steel Co., Pittsburgh, Pa. 
Concrete Steel Co., New York. 


Consolidated Expanded Metal Co., Braddock, Pa. 


Corrugated Bar Co., Inc., Buffalo, N.Y 
Electric Welding Co., Pittsburgh, Pa. 
General ee gar 8 00., Seqnonoys, oO. 
Inland Steel Co., teago, 

Lackawanna Steel 1 uffalo, N. Y. 
Ryerson & Son., J. T., "Chicago, 


Haiss Mfg. Co., Geo., New York 

——— Belting Co., Chicago, I)). 
Columbus, oO. 

Link-Belt ah. Chicago, Il. 

Olson & Co., Sam’l, Chicago, Ill 

Portable Mchy. Co., Passaic, N. J. 

Republic Rubber Ce., Youngstown, oO. 

Robins Cony. Belt Co. Y. ©. 

Russell Grader Mfg. — Minneapolis, Minn. 

Standard Conveyor Co., No. St. Paul, Minn. 

Webster Mfg. Co., Chicago, Ill. 

Weller Mfg. Co., Chicago, Ill. 


CONVEYORS, BUCKET 


*Pairfield Engineering Co., Lancaster, Ohio. 
*Good Roads Mach’y Co., Philadelphia, Pa. 
*Weller Mfg. Co., Chicago, Ill. 
Atlas En ineering a Milwaukee, Wis. 
Bartlett i Snow Co., 0., Cleveland, O. 
Chain Belt Co., Milvrackee, Wis. 

Gifford Wood ©o., Hudson, N. Y. 
Godfrey Conveyor Co., Elkhart, Ind. 
Guarantee =. Co., New York. 

Haiss _ | hy New York. 

Jeffre fg. Columbus, oO. 

Link-Belt “eae 

Mead-Morrison Mfg. Co., E. Boston, Mass. 
Olson & Co., Sam’l, Chicago, Ill. 
Republic Rubber Co., Youngstown, O. 
Robins Conv. Belt Co., N. Y. ©. 

Russell Grader Mfg. Co., apesoetie, Minn. 
Webster Mfg. Co., Chicago, Ill. 


CONVEYORS, GRAVITY 


Standard Conveyor Co., No. St. Paul, Minn. 
Mathews Gravity Carrier Co., Ellwood City, Pa. 


RANES, LOCOMOTIV 


Ez 

*Bucyrus Co., South Milwaukee, Wis. 
*Paw & Harnischfeger Co., Milwaukee, Wis. 
*Thew Shovel Co., Lorain, O. 

American Hoist & Derrick Co., St. Paul, Minn. 
Brown Hoisting Mchy. Co., Cleveland, oO. 
Browning Co., Cleveland, O. 

Davenport Locomotive Works, Davenport, Is. 
Hanna Eng. Works, Chicago, Ill. 

Industrial Works, Bay City, Mich. 

Link-Belt Co., Chicago, Ill. 

Locomotive Crane Co. of America, Champaign, I) 
Marion Steam Shovel Co., Marion, 0. 
McMyler Interstate Co., Cleveland, O. 
Northwest Engineering Works, Chicago, Ill. 
Orton & Steinbrenner Co., Chicago, Ill. 

Ohio Locomotive Crane Co., Bucyrus, O. 
Osgood Co., The, Marion, O. 

ag Crane Co., Hammond, Ind. 

. Crane Co., Chicago, Il. 


mM. 
Wickwire Spencer Steel Corp., Worcester, Mass amin TRA Ga 
*Paw & Harnischfeger Co., Milwaukee, Wis. 
CONDENSERS *Terry g. Co., New York. 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. Brown Hoisting Mchy. Co., Cleveland, 0. 
*Westinghouse Elec. & Mfg. Co., E. ‘Pittsburgh, Pa. Chesapeake Iron Works, Baltimore, Md. 
Dean Bros. Steam Pump Wke., Indianapolis, Ind. Hanna Eng. Works, Chicago, Ill. 
Ingersoll-Rand Co., New York. Link-Belt Co., Chicago, Il. 
Wheeler Condenser & Eng. Co., Carteret. N. J. Northern Eng. Works, Detroit, Mich. 
Worthington Pump & Mach’y Corp., New York. Speidel, J. G., Reading, Pa. 
CONDUIT RODS 


a py ba Fe poe = 
* Mac v. ane Co., cago, 3 
Bissell Co. Fe Toledo, Ohi See Te Universal Crane Co., Cleveland, 0. 
Waldo Bros. & Bond Co., Boston, Mass. Whiting Corp’n, Harvey, Ill. 
CONDUITS CRANES, WRECKING 
Fibre Conduit Co., Orangeburg, N. Y. *Bucyrus Co., South Milwaukee, Wis. 
Johns- Manville, Inc., New York City Browning Co., Cleveland, O. 
National Fireproofing Co., New York. Industrial Works, Bay City, Mich. 
National Metal Molding Co., Pittsburgh, Pa. U. S. Crane Co., Chicago, Ill. 


Youngstown Sheet & Tube Co., Youngstown, O. TIMBER, ETO. 
CONTRACTORS SUPPLY DEALERS OR yEepublic © reototing Co. Indianapolis, Ind. 

See pages 80-87 American Same = N. Y. C. 
CONTRACTORS’ USED EQUIPMENT American Creosote Works. Inc., N. Orleans, La. 

*Craven Co., Frank T., New York. Creosoted Materials Co., New Orleans, La. 

an? = Bros., New York. Jennison-Wright Co., Toledo, Oo. 

*King, P’ T., Lon York, N. Y. Southern Paving Constr. Co., Chattanooga, Tenn 

*Weiss, B. a a —~y hia, Pa Southern Wood Pres. Co., ‘Atlanta, Ga. 

Briggs, Inc., re = rooklyn, New York. Wyckoff Pipe & Creosoting Co., New York. 


Contractors’ Mach. & Supply Co., Pittsburgh, Pa. 
Grey Steel Prod. Co., New York. rs ye A gee OILs 


Reading Engineering Co., New York. 
Zelnicker Supply Co., Walter A., St. Louis, Mo. Fan rea tight Co ins. ow } La. 

CONVEYORS, BELT | Southern Creosoting Co., Ltd., Slidell, La. 
*Good Roads Mach’y Co., Philadelphia, Pa. Southern Paving Const. Co., Chattanooga, Tenn. 
*Weller Mfg. Co., Chicage, ml. Wyckoff Pipe & Oreosoting Co., New York. 


Barber-Greene Co., Aurora, IIl. 
Gifford Wood Co., ’ Hudson, N CRUSHERS AND PULVERIZERS (See Rock 


Zz. 
Goodyear Tire & Rubber Gon ‘Akron, o. Crushers) 





* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 
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CAST IRON PIPE 


TYPES FOR 


Bell and Spigot Water mains 
Flanged Steam mains 


Plain End Gas mains 
Flexible Joint Submarine lines 


FITTINGS 


Bell and Spigot Water 


Flanged Steam 
Special Gas and Oil 


CASTINGS 


Chemical 
Sugar House 
Semi-steel 


Hydraulic 
Machinery 
Railroad 





Send for descriptive literature. 


United States Cast Iron Pipe & Foundry Co. 
General Office, Burlington, New Jersey 


Philadelphia, 1421 Chestnut St Pittsburgh, Henry W. Oliver Bldg. Buffalo, 957 E. Ferry St. 
Chicago, 122 So. Michigan Bivd St. Louis, Security Bldg. Cleveland, r1rs50 E. 26th St. 
Minneapolis ymouth Bid-. 


San Francisco, Monadnock Bldg New York, 71 Broadway. 


Dallas, Tex. Scollard Bidg. Birmingham, Ala., American Trust Bldg. Cincinnati, Ohio, Dixie Terminal Bidg. 





ers, please mention the Contractors’ & Engineers’ Monthly 











a hey METAL bis, P 
d Roads yen! aw a. 
cement Culvert ‘ot pg 
*U. 8. C. L. Pipe & Fary. 0 arlington, N. J. 


American Cast Iron Pipe Co. Birmingham, Ala. 

Canton Culvert & Silo Co., Canton, VU. 

Concrete Form Co., Inc., Syracuse, N. Y. 

Dee Co., W. E., Chicago, Il. 

Galion Iron Works & Mfg. Co., Galion, O. 

Hardesty Mfg. Co., The , Denver, Colo. 

Lyle Culv. & Rd. Equip. Co., — wr Minn. 

Madison Foun Cleve land, UO. 

Russell Grader ig. ¢ Co., Minneapolis, Minn. 

Southern Metal Culvert Salisb N. 

Wheeling Corrugating Co., ‘Wheelin 7 Ww. Va, 

Wood & Co., R. D., Philadelphia, Pa. 
CURB BOXES 

*Mueller Mfg. Co., Decatur, Ill. 

Casey- a oe Chattanooga, 

Clark Co. , Mattoon, Lil. 

Clow & 4: J. B., Chicago, Il. 

Foundry Mfg. Co., Bt. Albans, Vt. 

Madison Foundry Cov., ogeund, oO. 

8. E. T. Valve ri Hydrant | Co., N. Y. C. 

Thompson-Flemming Co., §nc., Buffalo, mm 
CURB, STEEL PROTECTED 

*Truscon Steel Co., Yo wn, O. 

Concrete Steel Co., New York. 

National Steel Fabric Co., Pittsburgh, Pa. 


Tenn. 


Steel Protected Concrete Co., Philadelphia, Pa. 


CUTTERS, PIPE, 
*Crane Co., Chicago, Ill 
*Smith Mfg. Co., P., East Orange, HN. J. 
Armstrong = Co., “Bridgeport, Conn. 
Barnes Tool Co., New Haven, Conn. 
Erie Tool Works, Erie, Pa. 
Greenfield Tap & Die Corp’n., Greenfield, Mass. 
Reed Mfg. Co., Erie, Pa. 
Walworth Mfg. Co., Boston, Mass. 
S, ROD AND ‘WIRE 
*Koehring Co., Milwaukee, Wis. 
Carpenter & Co., Geo. B., Chicago, Ill. 
Helwig Mfg. Co., St. Pa aul, Minn 
Worthington Pump & Mchy. tom. New York. 
TTING AND WELDING APPARATUS 
Mavleod Co., Cincinnati, O. 
Milburn Co., Alexander, Baltimore, Md. 
Prest-O-Lite Co., Inc., New York. 
DERRICKS, GUY AND STIFF-LEG 
*Byers Machine Co., Ravenna, O. 
*Terry Mfg. Co., New York. 
American Hoist & Derrick Co., St. Paul, Minn. 
Carpenter & Co., Geo. B., Chicago, Til. 
Clyde Iron Works Sales Co., Duluth, Minn. 
Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
+ ag A ag ge & Struc. Co., Waukesha, Wis. 
Flory Bangor, Pa. 
Insley ath ¢ Co., 5 Ry Ind. 
Lakeside Bridge & Steel 
Lidgerwood Manufacturin Co., New York. 
Lincoln Iron Works, Rutland, Vt. 
National Hoisting Engine Co., Harrison, N. J. 
Smith, Whitcomb & Cook Co., Barrie, Vt 
Superior Iron Works, Superior, Wis. 
DERRICKS, PIPE LAYING 
*Mueller Mfg. Co., H., Decatur, IL 
*T Mfg. Co., New York. 
Austin Machinery ak ben Chicago, Ill. 
Dobbie Fdry. & Mach. Falls, N. Y. 
Lidgerwood yi ALT Co., New York. 
DERRICKS, REVOLVING 
*Terry Mfg. Co., New York. 
Clyde Iron Works Sales Co., Duluth, Minn. 
Dobbie Fdry. & Mach. Co., Niagara Fals, N. Y. 
Lidgerwood Manufacturing Co., New York. 
DERRICKS, STEEL 
*Terry Mfg. Co., New York. 
American Hoist & Derrick Co., St. Paul, Minn. 
Austin Machinery Corp’n, Chicago, Ill. 
Clyde Iron Works Sales Co., Duluth, Minn. 
Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
Federal B dge & Struc. €o., aukesha, Wis. 
Ha one .. New York. 
ley M tg. ae Jndianapolis, Ind. 
Lakeside Bri Steel Co., N. Milwaukee, Wis. 
Lidgerwood 4h ‘Co., New York. 
Taylor Portable Steel Derrick Co., Chicago, II). 
DERRICKS, STEEL PORTABLE 
*T Mfg. Co., New York. 
Austin wy? Corp’n, > Ii. 
Blaw-Knox ittsburgh . Pa. 
Clyde Iron Works Sales Co., Duluth, Minn. 


* Indicates that the manufacturer carries an advertisement. 


Co., N. Milwaukee, Wis. 


Dobbie Fdry. & Mach. Co., Niagara Fels, N. Y. 

Lidgerwood Manufacturing Co., New York. 

Taylor Portable Steel Derrick Co., Chicago, Ill. 
DERBRICKS, TRAVELING 

*Bay City Dredge Works, Bay one. Mich. 

*Byers Machine Co., Ravenna, O 

*Hoisting Engine Sales Co., New York. 

*Terry Mfg. Co., New York. 
American Hoist & Derrick Co., St. Paul, Minn. 
Austin Machinery Corp’n, Chicago, ill. 

Clyde Iron Works Sales Co., Duluth, Minn. 

Dobbie Fdry. & Mach. Co., Niagara Falls, N. 

Layward Co., New York. 

Nat’l Hoisting Engine Co., Harrison, N. J. 

Orton & Steinbrenner Co., Chicago, in. 
DISINFECTING CHEMICALS 

*Barrett Co. New York. 

*Mathieson Alkali Works, Inc., New York. 
Electro Bleaching Gas Co., New York. 

DISTRIBUTING PLANTS, CONCRETE 

*Koehring Co., Milwaukee, Wis. 

*Ransome Concrete Machy. Co., Dunellen, N. J. 
Archer Iron Works, Chicago, tl 
Insley Mfg. Co., Indianapolis, Ind. 

Lakewood Engineering Co., Cleveland, oO. 
ma MACHINES ( "Excavators, Ditch and 
Te: 
DOORS AND SHUTTERS, STEEL ROLLING 

Cornell Iron Works, New York. 

Kinnear Mfg. Co., Columbus, 0. 

Variety Mfg. Co., Chicago, i. 

Wilson Corp., J. "@., New York. 

DRAFTING MACHINES 
Universal Drafting Machine Co., Cleveland, O. 
DRAWING MATERIALS 

poem oy Blue Print Paper Co., Chicago, Ill. 
American Lead Pencil Co., New York. 
Defiance Mfg. Co., New York. 

Dietzgen Co., E., New Yor 
Economy Draw. Table & Mfg. Co., Adrian, Mich. 
Gurley, W. & L. E., Troy, N. Y. 

Hamilton Mfg. Co., Two Rivers, Wis. 

Keuffel & Bente Co., Hoboken, N. J. 

Kolesch & Co., New York. 

Lietz Co., A., San Francisco, Cal. 

Spaulding- Moss Ons Boston, Mass. 
eee & Co., , Philadelphia, Pa. 
DREDG 

*Bay City Dredge Works, Bay City, Mich. 

*Bucyrus Co., South Milwaukee, Wis. 

Ellicott Machine Corp’n., Baltimore, Md. 
Hayward Co., New York. 

Lidgerwood Mfg. Co., New York. 

Marion Steam Shovel Co., Marion, O. 
Osgood Co., The, Marion, 'O. 
ae Iron Works, Stockton, Cal. 

om toe Iron Works, Superior, Wis. 
Vulcan Iron Works, Jersey City, N. J. 
DREDGES, DIPPER 

*Bay City Dredge Works, Bay City, Mich. 

*Bucyrus Co., South Milwaukee, Wis. 

American Steel Dredge Co., Fort Wayne, Ind. 
Austin Machinery Corp’n, Chicago, Ill. 
Fairbanks Steam Shovel Co., Marion, O. 
Marion Steam Shovel Co., Marion, O. 

Osgood Co.. Marion, O 

DREDGES, HYDRAULIC 

*Bucyrus Co., South Milwaukee, Wis. 

Ellicott Mach. Corp., Baltimore, Md. 
Fairbanks Steam Shovel Co., ——_ 0. 
Marion Steam Shovel Co., Marion 
Morria Machine Works, Heldeieorine =. Fs 

DREDGING PUMPS AND ACCESSORIES 

Erie Pump & Engine Wks., Medina, N. Y. 

D 


RILLS, AIR 

*Denver Rock Drill Mfg. Co., Seaver Colo. 
*McKiernan-Terry D Co., New York. 
Chicago Pneumatic Tool Co., New York. 
Cleveland Pneumatic Tool Co., Cleveland, O. 
Cleveland Rock Drill Co., Cleveland, Ohio. 
Helwig Mfg. t= St. Paul, Minn. 
Ind Tool Co., Chicago, Ill. 

Ingersoll- Rand c= New York. 

Sullivan Machinery Co., Chicago, Ill. 


DRILLS, CO 
*McKiernan ernan-Terry Drill Co., New York. 
Dobbins Core Drill Co., Inc., New York. 
“onieago, TH. 


Ingersoll-Rand Co., New York 
Co., Denver, Colo. 


Standard Diamond Drill Co., 

RILLS, HAMMER 

*Denver Rock Drill Mfg. 

*McKiernan-Terry Co., New York. 
Chicago Pneumatic Tool Co., New York. 





D 


See index facing inside back cover. 
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P & H Gas Shovels Will Do 


Your Work at Lower Cost 


They travel anywhere on their Corduroy Traction,—one 
man, the operator, controls all movements. No licensed 
engineer and fireman are needed,—no fires 

to maintain. P & H Gas Shovels are as 

easy to start as a motor truck. No fuel used 

or other expense when not operating. 


New Bulletin 56X 


Contains over 70 illustrations reproduced from 
photographs taken on jobs in every part of the 
country. These photographs with data and infor- 
mation show you how the other fellow is doing his 
work, 





Copy Sent on Request 


Excavating Machinery Division 


PAWLING & HARNISCHFEGER CO. 
MILWAUKEE, WIS. 


PzsH) GAS SHOVEL 


When writing to advertisers, please mention the Contractors’ & Engineers’ Monthly 

















Triumph Electric Co., Cincinnati, O. 
Helwig Mfg. . Mina. Wagner Elec. Mfg. Co., St. Louis, Mo. 
Ingersoll-Ran ELECTRIC SUPPLIES, METERS, ETC. 
Sullivan Machinery Co., Chicago, Il. *General Electric Co., Schenectady, N. Y. 
DRILLS, ROCK *Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
*Denver Rock Drill Mfg. Co., Denver, Colo. Bissell Co., F., Toledo, Ohio. 
*McKiernan-Terry Drill Co., New York. ELECTRIC T a 
Chicago Pneumatic Tool Co., New York. *Allis-Chalmers Mfg. Milwauk 
Cleveland Rock Drill Co., Cleveland, Ohio. 0. “Scheneclady, Hew ow ‘Fork. 
Helwig Mfg. Co., St. Paul, Minn. *Westinghouse Elec. & Mfg. Co *gh, Pa. 
Ingersoll-Rand Co., New York. Kuhlman Electric Co., Bay City, Mice 
Sullivan Machinery Co., Chicago, Ill. AND CABLES. (See ‘‘Wire 
Wood Drill Works, Paterson, . J. 
DRILLS FOR WELLS AND BLAST HOLES ELEVATORS, BUCKET 
(See Well Drilling Machinery) *Austin Western Road Machy. Co., Chicago, Ill. 
DRUMS, HOLDING *Pairfield Engineering Co., neaster, Ohio. 
Blaw-Knox Co., Pittsburgh, Pa. *Good Roads Mach’y Co., Philadelphia, Pa. 
Clyde Iron Works, Duluth, Minn *Littleford Bros., Cincinnati, Ohio. 
Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. *Russell Grader "Mfg. Co., Minneapolis, Minn. 
Hayward Co., New York. *Weller Mfg. Co., Chicage, I. 
Monighan Machine Co., Chicago, Ill. Atlas Eng. Co., ‘Milwaukee, Wis. 
oareee, =a AND CEMENT Bartlett & Snow Co., C. 0., Cleveland, Ohio. 
Co., Milwaukee, Wis. Chain Belt Co., Milwaukee, Wis. 
ys Blower Co., Detroit, Mich. Gifford-Wood Co., Hudson, N. Y. 
American Process Co., New York. Haiss Mfg. Co., Geo., New York. 
Atlas Dryer Co., Cleveland, O. Jeffre fg. Co., Columbus, O. 
Bartlett & Snow Co., C. O., Cleveland, O. Link-Belt Co., Chicago, Ill. 
Cummer & Son Co. PF. D., Cleveland, o. Olson & Co., Sam’l, i Ill. 
East Iron & Machine C Co., Lima, O. Robins Conv. Belt Co. oO. 
Ruggles-Coles Eng. Co., New York. Webster Mfg. Co., LAY Til. 
von Iron & teel a Cleveland, O. Worthington Pump & Mchy. Corp., New York. 
DUMP BODIES FOR MOTOR TRUCKS ELEVATORS, CONTRACTING MATERIAL 
*Heil pad Milwaukee, Wis *Byers Machine Co., Ravenna, O. 
*International Motor Co., ‘New York. *Fairfield Engineering Co., Lancaster, Ohio. 
*Littleford Bros., Cincinnati, oO. *Ransome Concrete chy. Co., Dunellen, N. J. 
American Truck Body Co., Inc., Martinville, Va. American Hoist & Derrick Co., St. Paul, Minn. 
Archer Iron Works, Chicago, Ill. C. H. & E. Mfg. Co., Milwaukee, Wis. 
Auto Truck Steel Body Co., cy tl. Insley Mfg. Co., Indianapolis, Ind. 
Columbian Steel Tank Co., Kansas City, Mo. ELEVATORS, FACTORY 
Horizontal Hydraulic Hoist Co., Detroit, Mich. *Weller Mfg. Co., Chicago, Ill. 
Jennings Automatic Dump Body, Roanoke, Va. Otis Elevator Co., New York. 
Lee Trailer & Body Co., icago, Ill. Ridgway & Son Co., ©., Coatesville, Pa. 
Pechstein Iron Works, Keokuk, lowa. Speidel, J. G., Reading, Pa 
Simplex —» Conneautville, Pa. Standard Conveyor Co., No. St. Paul, Minn. 
Van Dorn Iron Wks., Cleveland, Ohio. Webster Mfg. Co.. Chicago, Il. 
Wood Hydraulic Hoist & Body Oo., Detroit. Mich. ELEVATORS, PASSENGER AND FREIGHT 
DUMP CARTS AND Lay ay HORSE DRAWN Haughton Elevator & Mach. Co., Toledo, Ohio. 
*Acme Road Machin: ., Frankfort, N.Y. Otis Elevator Co., New York. 
*Austin Western wast, . Co., Ghica o, Ill. See Elec. Elevator Co., A. B., New York. 
*Russell Grader on = = innespolis, Warner Elevator Mfg. Co., Cincinnati, O. 
*Tifin Wagon Co., Tiffin, ENGINES, GAS AND GASOLINE 
Acme Wagon Co., Enlaeeille en ee Mfg. Co., Milwaukee, Wis. 
Arcadia Trailer Corp., Newark, N. Y. Ha mag 2 & Co., Chicago, Ill 
* Austin Mfg. Co., Chicago, Ill. . *Holt — Co., Peoria, IL 
Eagle Worn Works, Auburn, N. Y. *Standard Scale & Supply Oo., Pittsburgh, Pa. 
Holzbog & Bro., Geo. H., Jeffersonville, Ind. OC. H. & E. Mfg. Co., Milwaukee, Wis. 
Stroud & Co., Omaha, Nebr. Chicago Pneumatic Tool Co., New York. 
Watson Products Corp.. Canastota. N. Y. Domestic Engine & Pump Co., Shippensburg, Pa. 
DUST LAYING AND ROAD BINDER MATERIALS Foos Gas Engine Co., Springfield, Ohio. 
*Barrett Co., New York. Fuller & Johnson Mfg. Co., Madison, Wis. 
*Standard Oil Co. (Indiana), Chicago, Ill. Gade Bros. Mfg. Co., Iowa Falls, Iowa. 
Dow Chemical Co., Midland, Mich. **New-Way’’ Motor Co., Lansing, Mich. 
Dustoline for Roads Co., Summit, N. J. Novo Engine Co., Lansing, Mich. 
Semet-Solvay Co., Solvay, N. Y. Universal Motor Co., Oshkosh, we. 
Texas Co., New York. Weber Engine Co., Kansas City, M 
DYNAMITE (See ce Worthington Pump & Mchy. Corp., ew York. 


EJECTORS. SEWAG 
Pacific Flush Tank Co., Chicago, Ill. ree ee te a 


ers Mfg. Co., Milwaukee, Wis. 





Yeomans Bros. Co.. cago. ii. *Pairbanks, Morse & Co., Chicago, Ill. 
ELECTRIC GENERATORS AND MOTORS ; : 
*Allis-Chalmers Mfg. Co., Milwaukee, W Wis. De Laval Steam Turbine Co., Trenton, N. J. 


Fai Morris Machine Works, Baldwinsville, N. Y. 
oa wy RNY Go., Ohi Murray Iron Works Co.. Burlington, Ia. 
Wes house Elec. & Mi - 0 » Pitted’ gh, Pa. Worthington Pump & Mchy. Corp., New York. 
Jaeal Elec. & Mfg. Oo MKnsicld, ENGINES, OIL 
Triumph Electrie Co., Cincinnati, °: *Allis-Chalmers Mfg. Co., Ghee ti Wis. 
Western Electric Co., New York. *Pairbanks, Morse Co., Chi 
ELECTRIC LAMPS *Nordberg Mfg. 1, 5, Miiwankes, Wis. 
*General Electric Co., Schenectady, NW. Y. *Pittsburgh & Eng. Co tesburgh, Ps. 
*Westinghouse Lamp Co., New York. * Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
LIGHTING PLANTS Advance Rumely Thresher Co., La re Ind. 
Bessemer Gas Eng. Co., Grove City. Pa. 
Bush-Sulzer Bros. -Diesel Eng. Co., St. Louis, Mo. 
Chicago Pneumatic Tool Co., Chica o, Ill. 
De La Vergne Machine Co., "New York. 
* Foos Gas Engine Oo., Springfield, O. 
ELECTRIO MOTORS Fulton Iron Wks. Co., St. Louis, Mo. 
*Allis Chalmers Mfg. Co., Milwaukee. Wis. Ingersoll-Rand Oo., New York. 
*Pairbanks, Morse & Co.. Chi International Harvester Co. of Am., Ohicago, Ill. 
*General Electric Oo., Schenectady, ¥ Machinery Sales Co., Chicago, I. 
* Westinghouse Elec. & Mfg. — B Pitisbargh, Pa. McIntosh & Seymour Corp., Auburn, N. Y. 
Crocker-Wheeler Co., Ampere, N. J. Midwest Engine Co., Indianapolis, Ind. 
Lincoln Electric Co., Cleveland. Ohio. Weber Engine Co., Kansas Oity, Mo. 
Robbins & Myers Co., Springfield, O. Worthington Pump & Mchy. Corp., New York. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 
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UNITED DRUG CO., ST. LOUIS. Elastite used in roof 
Engers Hode Engineering Co., Boston. Westlake Construction Co., Contractors, St. Louis 


A Necessity in Roofs as well as Roads 


Cracks in concrete work due solely to expansion and contraction were 
once unjustly blamed to other causes. 

Now it is recognized that there is noticeable expansion and contraction 
in all long stretches of concrete work, and that serious damage often 
results. 


No trouble of this kind has ever been reported in a road, a bridge, a 
building, a sidewalk, a subway, a grandstand, a reservoir, a dam, or a via- 
duct where Carey Elastite has been used. 


It has meant safety first, safety last, safety all the time and always. 
It costs very little, and it is sure to eliminate the expansion danger abso- 
lutely. 
For samples and particulars write 


THE PHILIP CAREY COMPANY 
9 Wayne Avenue, Lockland, Cincinnati, Ohio 


e —g” EXPANSION'S 
ial JOINT 
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ENGINES, re 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*American Well Works, Aurora, mi. 
*Dayton-Dowd Co., Quincy, i 
*Pairbanks Morse & Co., Chica tL. 
Mfg. Co., Milwaukee, 
ouse Elec. & Mfg. Co., B. Pittsbar Pa. 
American Gas poate Co., Kansas City, Mo. 
Deming Co. m, O. 
Enterprise "“Mehy. ¢ Co., Minneapoli: ee. 
Midwest Engine Co., indianapolis, 
United Iron Works, Inc., Kansas cite, Mo. 
Weinman Pump Mfg. Co., Columbus, 0. 
Vestas Tene & Mchy. Corp., New York. 


ENGINES, § 

ers Mfg. Co., Milwaukee, Wis. 
oMordbers Mfg. Co., Milwaukee, Wis. 
Dake Engine Co., Grand d Haven, Mich. 
Erie-Ball Engine’ Co., Pittsburgh, Pa. 
Erie Pump & Engine Co., Medina, N. Y. 
Filer- Stowell — oy Wis. 
ye ae irmingham, Ala. 
Leffel Co., Springfield, " 
Morris Mach: dine Works, Baldwinsville, N. Y. 
Murray Iron keg oy Co., Burlington, Ia. 
Sturtevant Co., F., Hyde Park, Boston, Mass. 
Vilter Mfg. Co.,  Milwankee, Wis. 

ENGINES, CTI 
*Austin-Western ooay gq I Chicago, I. 
*Pairbanks, Morse & Co., Ti. 

*Holt Mfg. Co., Peoria, Il. 
Oliver ctor Co., Knoxville, Fa 
Phoenix Mfg. Co.. "Eau Claire, W: 
EXCAVATING MACHINERY. (‘Bee “Names Under 
Excavators, also Steam Shovels) 

EXCAVATORS, CABLEWAY 
*Bucyrus Co., South Milwaukee, Wis. 

*Byers Machine Co., Ravenna, O. 

Ball Eng. Co., Erie, Pa. 

Blaw-Knox Co., Pittsburgh, Pa. 
Lidgerwood Mfg. Co., New York. 
Marion Steam Shovel Co., Marion, O. 

Smith Co., T. L.. Milwaukee. Wis. 
EXCAVATORS, DITCH AND TREN 
*Bay City Dredge Works, Bay Ci 
*Bucyrus Co., South Milwa' —, 

* Byers _—— Co., Savcene, 
sPawiing & Marnlechfeger Oo , Milwaukee, Wis. 
*BRussell Grader Minn. 
American Holst & Derrick Go. ae Paul, Minn. 
Austin Machinery Corp’n, Chicago, Til. 

Ball Engine Co., Erie, Pa. 

Buckeye Traction Ditcher Co., Findlay. O. 
Clyde Iron Works Sales Co., Duluth, Minn. 
Economy Excavator Co., Iowa Falls, Ia. 
Fairbanks Steam Shovel Co., Marion, 
Hayward Co., The, New York City. 

Keystone Driller Co., Beaver Falls, Pa. 

Marion Steam Shovel Co., Marion, 0. 
Monighan Machine Co., Chicago, Til. 

Osgood Co., Marion, O. 

Parsons Co., Newton. Ia. 

EXCAVATORS, DRAG-LINE 
*Bay City Dredge Works, Bay City, Mich. 
obaguns Co., South Milwaukee, D om 
* Byers Machine Co., Ravenna, O. 

*Pawling & Harnischfe eger Co., Milwaukes, Wis. 
Austin Machinery Corp’n, Chicago, Til. 
Browning Co., Cleveland, O. 

Clyde Iron Works Sales Co., Duluth, Minn. 
Economy Excavator Co., Iowa Falls, Ia. 
Gade, L., Iowa Falls, Iowa. 

Hayw ard Co., ew Yor’ 

Industrial Works” Bay City, Mich. 
Link-Belt Co., Chicago, Til. 

Marion Steam Shovel Co., Marion, O 
Monighan Machine Co., Chicago, Til. 
Osgood Co., Marion, 

Parsons Co., ay Ia. 

Smith Co., T. . Milwaukee, Wis. 

EXPANDED > sane 

*Truscon ag & Co., Snaneen, o. 

Berger Mfg. Co. Canton. 

Consolidated Expanded sia! Oo., Braddock, Pa. 

Corruga Bar Co., Inc., Buffalo, N. Y. 

Northwestern Expanded "Metal Ce., Chicago, IN 
EXPANSION JOINT MA’ 


CH 
, Mich. 
is. 


* Indicates that the manufacturer carries an advertisement. 


*Waring-Underwood Co., Philadelphia, Pa. 
Texas Company, New York. 
Spe te t de ¥ & 

a Pont de Nemours & Co., E. L., W:! Del. 
Atlas Powder Co., Wilmington, natn, 
Giant Powder Co., Cons. n Francisco, Cal. 
Hercules Powder Co., Wilmington. Del. 


American Steel & Wire Co., Chicago, Ill. 
Anchor Post Iron Works, New York. 

Cyclone Fence Co., Waukegan, Il. 
Frost-Superior Fence Co., Cleveland, 
Indiana Steel & Wire Co., Muncie, ‘Ind. 
Kitselman Bros., Muncie, Ind. 

Pittsburgh Steel Co., Pittsburgh, Pa. 
Stewart Iron Works Co., Cincinnati, Ohio. 
Texas Cyclone Fence Co., Fort Worth, Tex. 


Wickwire Spencer Steel Corp'n, Worcester, Mass. 
FILING E TEEL 
Art Metal Constr. Co., Jamestown, N. Y. 
Berger Mfg. Co., Canton, oO. 
Econ. Drawing Table & Mfg. Co., Adrian, Mich. 
Van Dorn Iron Works, Cleveland, oO. 
FILTERS, OIL 
Bowser & Co., Inc., S. F., Fort Wayne, Ind. 
Wayne Oil Tank & Pump Co., Ft. Wayne, Ind. 
FILTERS, WATER 
*Norwood Engineering Co., Florence, Mass. 
*Pittsburgh Filter & Eng. Co., Pittsbur, Pa. 
American Water Softener Co., Philadelphia, Pa. 
International Filter Co., Chicago, Ill. 
N. Y. Continental Jewel Filtr. Co., Nutley, N. J. 
Roberts Filter Co., Darby, Pa. 
Scaife & Sons Co., W. B., Pittsburgh, Pa. 
FIRE ALARM SYSTEMS 
Gamewell Fire Alarm Tel. Co., Newton Upper 
Falls, Mass. 
FIRE APPARATUS, MOTOR 
*International Motor Co., New York. 
Ahrens-Fox Fire Engine Co., Cincinnati, O. 
American-La France Fire Eng. Co., Elmira, N. Y. 
Brockway 7 i Fire App. Co., Cortland, N. Y. 
Childs Co., Utica, N. Y. 
Prospect ite, Co., Prospect, oO. 
Seagrave Co., Columbus, oO. 
Stutz Fire Engine Co., Indianapolis, Ind. 
PIRE EXTINGUISHERS, 
American-La France Fire Eng. Co., Elmira, N. Y. 
Childs Co., O. J., i ay - mh. Be 


Cross Mig. Co., C Inc., New York. 
Foamite Firefoam oe. New York. 
Pyrene Mfg. Co., New York. 


PIREPROOFP BUILDING MATERIAL 
*Delaware Clay Products Co., + ew Pa. 
*Truscon Steel Co., See, 
Berger Mfg. Co., Canton, O 
Corrugated Bar Co., Inc., Buffalo, N. Y. 
Detroit Steel Prod. Co., Detroit, Mich. 
General Fireproofing Co., Youngstown, oO. 
Keasbey & Mattison Co., Ambler, Pa. 
Kinnear Mfg. Co., Columbus, O. 
National Fireproofing Co., Pittsburgh, Pa. 
United States Gypsum Co., Chicago, IIl. 
PIRST AID EQUIPMENT 
American-La France Fire Eng. Co., Elmira, N. Y. 
PLEXIBLE JOINTS 
*Central Foundry Co., New York. 
*Crane Co., Chicago, 
_ York. 


*United Lead Company, 
*U. 8. O. I. Pipe & F —~e N. J. 
Coldwell- Wilcox Co., Newburgh N. 


Lunkenheimer Co., Cincinnat 


FLOORS, Nag BLOCK 
*Barrett Co. .. New York. 
Jennison-Wright Co., Toledo, oO. 
Midland Creosoting ‘Co., Toledo, O. 
Republic Creosoting Co., Indianapolis, Ind. 
Southern Wood Pres. Co., Atlanta, Ga. 
Wyckoff Pipe & Creosoting Co., New York. 
FLUSH TANES 
Pacific Flush Tank Co., Chicago, Ill. 
FLUSHERS, STREET. (See Street Flushers and 
Sprinklers.) 
come 
Buffalo Forge Co., Buffalo, N. Y. 
Hauck Mfg. Co., Brooklyn, N. Y. 
FORM CLAMPS 
Insley Mfg. Oo., Indiana 
Marion Maileabie Iron 
Universal Form Clamp Co., 


lis, Ind. 
orks, Marion, Ind, 
Chicago, Ill. 


See index facing inside back cover. 
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CONNERYS’ 
Tar and Asphalt Heaters 


Non-LeaKable Welded—“Held by the Weld.” 20 Styles. 
10 to 1000 Gallon Capacity Carried in Stock. 


This kettle (10-gallon capacity) is ideal for road contractors and is espe- 
cially made for small patch work where there are a considerable number of 
small holes to be properly filled up with gravel or crushed stone and 
cemented with bituminous binder. The inside pot lifts out and can readily 
be used as a pouring pot. P 





Send your name for illustrated material on all sizes and styles. 


CONNERY & CO., Inc. 
4000 N. SECOND STREET, PHILADELPHIA, PA. 


WUYIRAL 
UNIT WHEELERS 


are time and money savers, and will in- 
crease your daily yardage many times. 
Work successfully behind all tractors. 


Actual measured capacity 20 cu. ft. By 
heaping loads 22 cu. ft. can be loaded. 


Write for Special Bulletin F118 


SMITH & SONS MFG. CO. 


1512 Guinotte 


10 Gallon Capacity 











Kansas City, Mo. 











WOLVERINE MIXERS * “Presccr** 


@ The Wolverine 
Concrete Mixers 
successfully fill a 
big need right now, 
both in the building 
field and in the con- 
struction of side- 
walks, bridges and 
culverts, for a well 

le, low priced 
mixer. 

The special design 
of these mixers, to- 
gether with the quan- 
tity built, its us 

to make them the desired weight for portability, and of sufficient 
strength to withstand the hard work they are subjected to on the 
job, and still sell them at exceedingly low prices. 

THE KNICKERBOCKER CO., 338 Liberty St, JACKSON, MICH. U.S. A. 


Knickerbocker Line of Concrete Mixers, Mortar Mixers, Portable Saw Rigs 








BAKER ok 
Self- 
SCRAPER 
They dig, load, haul, dump and spread 
Write to 
THE BAKER MFG. CO. 
503 Stanford Ave, Springfield, III. 














Everything in Reinforcement for Concrete Roads 
Truscon Wire Mesh, furnished in flat sheets Truscon Curb Bars protect and reinforce the 


cut to length, is a superior reinforcement 
especially made for concrete highways. 
Truscon Road Mesh is an expanded metal 


TRUSCON with 6” x 12” diamond mesh; furnished in 


flat sheets 5ft. wide and various lengths. 


BUILDING 


concrete curbs. Positive anchorage; easy to 
handle and install. 
TRUSCON STEEL COMPANY 


Youngstown, Ohio 
Warehouses and Sales Offices in Principal Cities 





PRODUCTS 














Truscon 
Curb Bars 





Truscon Wire Mesh 


Truscon Road Mesh 
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FORMS, CONSTRUCTION 
*Connery & Co., Philadelphia, Pa. 
*Truscon Steel Co., Youngstown, O. 

Blaw-Knox Co., Pittsburgh, Pa. 

Concrete Form Co., Inc., Syracuse, N. Y. 

Heltzel Steel Form & Iron Co., Warren, O. 

Hydraulic Steelcraft Co., Cleveland, O. 

Metal Forms Corp., Milwaukee, Wis. 
FOUNTAINS, SANITARY 

Clow & Sons, Jas. B., Chicago, Ill, 

Crane Co., Chicago, I). 

Imperial Brass Mfg. Co., Chicago, Il] 

Murdock Mfg. & Supply Co., Cincinnati, Ohio. 

Puro Sanitary Drinking Fountain Co., Hayden 

ville, Mass. 

Rundle-Spence Mfg. Co., Milwaukee, Wis. 

Stewart Iron Works Co., Cincinnati, O. 
FURNITURE AND FILES, STEEL 

Art Metal Constn. Co., Jamestown, N. Y. 

General Fireproofing Co., Youngstown, O. 

Van Dorn Iron Works Co., Cleveland, O. 
GARBAGE CANS. (See Cans) 

GARBAGE DISPOSAL 

Bartlett & Snow Co., C. O., Cleveland, O. 

Cummer & Son Co., F. D., Cleveland, O. 

Decarie Incinerator Co., Minneapolis, Minn. 

Destructor Co., New York. 

Jeffrey Manufacturing Co., Columbus, O. 

Morse-Boulger Destructor Co., New York. 

Nye Odorless Crematory Co., Macon, Ga. 
GARBAGE TRUCKS AND WAGONS 

*Austin Western Road Mchy. Oo., Chicago, Ill. 
*Autocar Co., Ardmore, Pa. 

*International Motor Co., New York. 

*Tifin Wagon Co., Tiffin, 

*White Co., Cleveland, O. 

Federal Motor Truck Co., Detroit, Mich. 

Four Wheel Drive Auto Co., Clintonville, Wis. 

Holzbog & Bro., Geo. H., Jeffersonville, Ind. 

Lee Trailer & Body Co., Chicago, Ill. 

Service Motor Truck Co., Wabash, Ind. 

Watson Products Corp., Canastota, RB. Be 
GAS ENGINES. (See Engines, Gas and Gasoline.) 
GAS METERS 

*General Electric Co., Shenesn ee, New York. 
*Pittsburg Meter Co., East Pittsburgh, a. 

Builders Iron Foundry, Providence, R. I. 

GAS PRODUCERS 
*Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 

Camden Iron Works, Camden, N. J. 

GASOLINE STORAGE TANKS 
*Byers Machine Co., Ravenna, O. 
*Heil Co., Milwaukee, Wis. 
*Honhorst Co., Jos., Cincinnati, Ohio. 
*Littleford Bros., Cincinnati, O. 

Biggs Boiler Works, Akron, Ohio. 

Bowser & Co., Inc., 8S. F., Fort Wayne, Ind. 

Chicago Bridge & Iron Works, Chicago, III. 

Scaife & Sons, Wm. B., Oakmont, Pa. 

United Iron Works, Kansas City, Mo. 

Wayne Oil Tank & Pump Co., Ft. Wayne, Ind. 
GATES, SLUICE 

*Crane Co., Chicago, Ill. 

Chapman Valve Mts. Co., Indian Orchard, Mass 

Coffin Valve Co., Boston, "Mass. 

Coldwell-Wilcox Co., Newburgh, _ we 

Columbian Iron Works, Chattanooga, Tenn. 

Eddy Valve Co., Waterford, N. Y. 

Hardesty Mfg. Co., %., Denver, Col. 

Kennedy Valve Mfg. Co., Elmira, N. Y. 

Ludlow Valve Mfg. Co., Troy, N. Y. 

Rensselaer Valve Co., Troy, N. Y. 

Wood & Co., R. D., Philadelphia, Pa. 
GAUGES, RECORDING, PRESSURE, STEAM 

Bristol Co., Waterbury, Conn. 

Crosby Steam Gauge & Valve Co., Boston, Mass 

Marsh & Co., Jas. P., Chicago, Til. 

Schaeffer & Budenberg Mfg. Co., Brooklyn, N. ¥ 

U. S. Gauge Co., New York. 

GAUGES, WATER 

Bristol Co., Waterbury. Conn. 

Clow & Sons, J. B., Chicago, Ill. 

Lankenheimer Co., Cincinnati, O. 

United States Gauge Co., New York. 

Walworth Mfg. Co.. Boston, Mass 
GAUGES. sarees. RESERVOIR ‘ARD SPECIAL 

WATER-WORK 

Builders Tron —_— Providence, R. T 

Clark Co.. H. W., Mattoon, Ill. 

Simplex Valve & Meter Co., Philadelphia, Pa. 
GLASS. FIREPROOF. (See Wire Glass.) 
GRADERS, ROAD 

*Austin-Western Road Mchy. Oo., Ohicago, Til. 


*Baker Mfg. Co., Springfield, Ill. 

*Good Roads Mchy. Co., Philadelphia, Pa. 

*Holt Mfg. Co., Peoria, Ill. 

*Koehring Co., Milwaukee, Wis. 

Adams & Co., J. D., Indianapolis, Ind. 

Case Threshing Machine Uo., J. 1., Racine, Wis. 

Kilbourne & Jacobs Mfg. Co., Columbus, O. 

Lyle Culv. & Rd. Equip. Co., Minneapolis, Minn. 

Russell Grader Mfg. Co., Minneapolis, Minn. 
GRINDERS AND SAND RAMME 

Chicago Pneumatic Tool Co., New York. 

Cleveland Pneumatic Tool Co., Cleveland, Ohio. 

Ingersoll-Rand Co., New York, 

Sullivan Machinery Co., Chicago, in. 
GYPSUM PRODUCTS 

U. 8S. Gypsum Co., Chicago, Il. 
—— STEAM, PILE. (See Pile Hammers, 


HEAT INSULATING MATERIA 
*Carey Co., Philip, Cineineati Ohio. 
Johns-Manville, Inc., New York 
HEATERS AND DISTRIBUTORS, TAR AND AS- 
PHALT HEATING KETTLE 
*Kinney Mfg. Co., Boston, i. 
HEATING KETTLES. (See Kettles) 
HOISTS, BELT-DRIVEN 
*Weller Mfg. Co., Chicago, Ill. 
Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
Lidgerwood Mfg. Co., New York. 
Mundy Hoisting Engine Co., J. 8., Newark, N. J. 
HOISTS, CONCRETE, TOWER 
*Ransome Concrete Machy. Co., Dunellen, N. J. 
Insley Mfg. Co., Indiana: — "Ind. 
Lakewood Engineering Cleveland, O. 
HOISTS, CONTRACTORS’, ELECTRIO 
*Bay City Dredge Works, Bay City, Mich. 
*Byers Machine Co., Ravenna, O 
*Pairbanks, Morse & Co., Chicago, Ill. 
American Hoist & Derrick Co., St. Paul, Minn. 
C. H. & E. Mfg. Co., Milwaukee, Wis. 
Clyde Iron Works Sales Co., Duluth, Minn. 
Dobbie Ang A & am. Co., Niagara Falls, N. Y. 
Flory Mfg. C , Bangor, Pa. 
Lidgerwood hee New York. 
Mead-Morrison Pg Co., E. Boston, Mass. 
Mundy Hoisting Eng. Co., J. S., Newark, N. J. 
National Hoisting Engine Co., Harrison, N. J 
Patten Mfg. Co., Chattanooga, Tenn. 
Treadwell Eng. Co., Easton, Pa. 
HOISTS, CONTRACTORS’, GASOLINE 
*Bay City Dredge Works, Bay City, Mich. 
*Waldo Bros. & Bond Co., Boston, Mass. 
*Standard Scale & Supply Co., i Pa. 
American Cement Mach. Co., Keokuk, 
Austin Machinery Corp’n, Chicago, Il. 
Buffalo Hoist & Derrick Co., Buffalo, N. Y. 
Cc. H. & E. Mfg. Co., Milwaukee, Wis. 
Clyde Iron Works Sales Co., Duluth, Minn. 
Construction Machy. Co., Waterloo, Iowa. 
Domestic Engine & Pump Co., Shippensburg, Pa 
Flory Mfg. Co., 8., Bangor, Pa. 
Lansing Oo., Lansing, Mich. 
Lidgerwood Mfg. Co., New York. 
Monighan Machine Co., Chicago, Ill. 
Mundy Hoisting Engine Co., J. 8.. Newark, N. J. 
National Hoisting Engine Co., Harrison, N. J 
Novo Engine Co., Lansing, Mich. 
O. K. Clutch & Mach. Co., Columbia, Pa. 
Patten Mfg. Co., Chattanooga, Tenn. 
Schramm & Son, Inc., Chris. D., West Chester, 


Pa. 
HOISTS, CONTRACTORS’, STEAM 

*Byers Machine Co., Ravenna, O. 

*Denver Rock Drill Mfg. Co., Denver, Colo. 
American Hoist & Derrick Co.. St. Paul, Minn. 
Austin Machinery Corp’n, Chicago, TH. 

Clyde Iron Works Sales Co., Duluth, Minn 
Flory Mfg. Co., S., Bangor, Pa. 
Hardie-Tynes Mfg. Co., Birmingham, Ala. 
Ingersoll-Rand Co., New York. 
Insley Mfg. Co., Indianapolis, Ind. 
Lidgerwood Mfg. Co.. New York. 
Mead-Morrison Mfg. Co., E. Boston, Mass. 
Mundy Hoisting Eng. Co., J. S.. Newark, N. J. 
National Hoisting Engine Co., Harrison, N. J. 
Treadwell Eng. Co., Easton, Pa. 

HOISTS, HYDRAULIC FOR MOTOR TRUCKS 

*Heil Co., The Milwaukee, Wis. 5 
Horizontal Hydr. Hoist Co., Detroit, Mich. 
Wood Hydr. Hoist & Body Co., Detroit, Mich 

HOISTS, PNEUMATIC 
*Denver Rock Drill Mfg. Co., Denver, Colo. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 
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TERRY 


For a Quarter of a Century Building all Types of 











UR sales engineers 

will gladly, without 
obligation, make recom- 
mendations and sugges- 
tions as to the type of 
locomotive best suited to 
your needs 





55 years of broad experi- 
ence enables us to often be 
of great assistance to many 
yuyers. 

H. K. PORTER COMPANY 
Pittsburgh, Pa. 
me s 


i r A ; - 7 
S88 8)8)\ 8) = we) 8 i MANUFACTURING COMPANY 
Rita & & i i | - = Grand Central Termins! 
New York City 
Plant —Kearay, Newark, N. J. 








"EXPANSION JOINT A Clear and Definite Specification 


Cc 1920 ‘Pat PPG.) 
} Avoids Waste By Eliminating Debatable 
atone Savin cates san-euting Joint , Factors Between Engineers, Contract- 
1 rown an ides 2 
2—Type B—Bituminous Cellular Fibre Joint = and Material Men. 
(75% Bitumen) d : ; Upon request, we will send you a copy of 
ote One eds lees edges ; a new specification, covering fabric rein- 
an ides -hxpa ate ; 1c 
Type C—Sidewalk Joint 4” a Specialty — forcement for concrete construction, which 
For Concrete Roads—Granite—Brick and ‘ is clear and definite and fair to all manufac- 
Wood Block Paving—Buildings—Bridges— turers of reinforcing fabric. 
Walls and Reservoirs 
Samples and Prices on Request 
SERVICISED PRODUCTS CO. NATIONAL STEEL FABRIC CO. 
First National Bank Bldg. CHICAGO Subsidiary of Pittsburgh Steel Co. 


eee | 709 Union Arcade, _ Pittsburgh, Pa. 
‘piend’ LAT TLEFORD TAR & ASPHALT HEATERS 


Roller Bearings Are Better—Much Better. 


Made in Various Styles of Different Capacities. Send for 
Descriptive Literature. 
Complete Equipment for Paving Contractors and Mu- 
nicipalities. 
Pouring Pots and Asphalt Paving Tools. Tool Heaters. 
Also the Andresen Road Repair Outfit. 


LITTLEFORD BROS. 
P )\ soo E. PEARL ST. CINCINNATI, 0. 
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Chicago Pneumatic Tool Co., New York. 
Detroit Hoist & Machine Co., Detroit, Mich. 
Flory Mfg. Co., Bangor, Pa. 

Hanna Eng. Works, Chicago, Ill. 

Independent i? ~ Tool Co., Chicago, Ill. 
Ingersoll-Rand New York. 

Northern ——— neering Works, Detroit, Mich. 
Worthington & Mchy. Corp., New York. 

HOLLOW TILE 

*Delaware Clay Products Co., Pittsburgh, Pa. 
Bannon Pipe Co., P., Louisville, Ky. 

Dee Co., Wm. E. ” Chicago, Ill. 

Dickey ‘Clay Mfg. Co., Ww. 8., 

Medal Paving Brick Go., Cleveland, Ohio. 
Metropolitan Paving Brick Co., Canton, Ohio. 
National Fireproofing Co., Pittsburgh, Pa. 

HOPPERS, CONCRETE 

*Koehring Co., Milwaukee, = 

*Littleford Bros., Cincinnati, O 
*Ransome Concrete Machy. Co., “Dunellen, RH. J. 
*Weller Mfg. Co., Chicago, Ill. 

Insley Mfg. Co., infiene lis, Ind. 

Lakewood Engineering ., Cleveland, oO. 


OSE, AIR 
Cincinnati Rubber Mfg. Co., Cincinnati, O. 
Goodyear Tire & Rubber Co., Akron, O. 
Ingersoll-Rand Co., New York. 
Penna Flexible Metallic Tubing Co., Phila., Pa. 
ot yy * omg: Co., Youngstown, O 
‘ ber Co., New York 


Bi-Lateral Fire Hose Co., Chicago, Ill. 
Fabric Fire Hose Co., New York. 
= Rubber Co., B. F., Akron O. 
S. Rubber Co., now ork. 
HOUSES, PORTABLE. See Buildings, Portable) 


HYDRANTS, FIRE 

*Smith Mfg. Co., A. P., Bast Goonme, R. J. 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
Columbian Iron Ag 3 Chattanooga, Tenn. 
Darling Valve Mfg. Lhe ae ag Pa. 
Eddy Valve Mfg. Co., OWetertord, 
Iowa Valve Co., Oskaloosa, Ta. 
Kennedy Valve Mfg. Co., Elmira, N. Y. 
Ladlow Valve Mfg. Co., "Troy, N. ¥. 
Norwood Engineering Go., F orence, Mass. 
Rensselaer vee Co., Troy, 
Wood & Co., R. D., Philadelphia, Pa. 


DNCINERATORS, GARBAGE. (See Garbage Dis- 


po 
INDICATOR POSTS. (See Valves) 
INSPECTING LABORATORIES 
Allentown Testing Laboratories, Allentows, Pa. 
Conard & ag A . -. N. J 
Hunt & Co., Robert W., Chica 


Pittsburgh Testing Labetetesion 9, I. Pa. 


(Surveyors’ and 


En, ) 
Ainsworth & Sons, Wm., Denver, Col. 
Aloe Co., A. 8., St. Louis, Mo. 
Berger é Sons, Cc. L., Boston, Mass. 
Brandis & _~ Mfg. Co., Brooklyn, N. Y. 
Buff & Buff . Co., Boston, Mass. 
aon S hy P re ene aa ‘0, ym 
Gurley, W Troy, 
Kenffel & we Co., Ho ZY N. J. 
Kolesch & Co., R04 York. 
Liets Co., A., San Francisco, Cal. 
Leupold & Voelpel, Portland, Ore. 
Pfister, Wm. H., Cincinnati, O 
Ulmer, J. C., 00. Cleveland, Ohio. 
Weber & Co. be Philadelphia, 
White Co., David, Milwaukee, wie, 
Wissler Instrument Co., St. Louis, Mo. 


TRON WO STRUCTURAL AND ORNAMENTAL 
(See Bridges and Buildings) 


ernan. 
Buda Company, Chicago. 
Iron City Prod. Co., sbitsbur, h, Pa. 
Joyce-Cridland Co., ton, 
alamazoo Railway Senply Co., Kalamazoo, Mich. 
Norton, Inc., A. O., Boston, Mass. 
Watson-Stillman Company, New York. 
a PIPE FORGING 
Duff Mfg. Co., Pittsburgh, Pa. 
"Crk Co.. H. W., Mattoon, Ill. 

JAIL AND PRISON WORK 
Barnum Iron Works, E. T., Detroit, Mich. 
Stewart Iron Works Co., Cincinnati, Ohio. 
Van Dorn Iron Works Co. he Cleveland, oO. 


Kansas City, Mo. 


hiladelphia, Pa. 
(See Plexible Joints.) 
KETTLES, FOR ss AND T. —_— 


*Counery & Co. Inc., hilad i hia, 
e 
*Good Roads Co. 5 — 
*Honhorst Co., Jos., Cincinnati, 0. 
*Kinney Mfg. "Co. Boston, Mass. 


*Littleford Bros., Cincinnati, O. 
Hauck Mfg. Co., ag N. Y. 
inna 


Macleod Co., 
" 7 Long Island City, 


Tarrant Mfg. Co., Saratoga Springs, N. Y. 
si otruscen Steal Co., Y. ungstown, 0. 
2 ) C) 

Berger Mfg. Co., Canton, _ 
Bostwick Steel Lath Co. *sties 
Consol. Expanded Metal Co., bsaddock, Pa. 
Corrugated Bar Co., Inc., Buffalo, =. A, 
General Fireproofing Co., Youn, 
Milwaukee Corrugating bo, Mi Fraukse O Wis. 
Northwestern Expanded , Chicago, Il. 
Penn Metal Co., Boston, Mose. 
Sykes Metal Lath & Roofing Co., Niles, O 

ickwire Spencer Steel Corp., ‘Worcester, Mass. 
Youngstown Pressed Steel Co., Warren, O. 


Leadite oo, The, Philadelphia, Pa. 
LEAD-MELTING FURNA CES 
Bernz, Gea. Co., New 
Chicago Flexible Shaft _ ‘Chicago, Il. 
Gilbert & Barker, Springfield, Mass. 
Hauck Mfg. Co., Brooklyn, N. 
Stuebner Iron Works, Long Island City, N. Y. 


PINDEERS 
*Pitometer Com: , Mew York. 


Clark & Co., H. W., Mattoon, Ill. 
LETTERS AND FI METAL 


Cine: 
a % Iron Wks., 


Niagara Metal Stamp. Corp., Niagara Falls, N. Y. 
LIGHTS, CONTRA 


» &. F. 

“Garbie Mfg. Co Oo bale Minn. 

Hauck Mfg. Co., Brooklyn, N. Y. 

Macleod Co., Cincinnati, O. 

Milburn Co., Alex., Baltimore, Md. 

Prest-O-Lite’ Co., Inc.. New York. 
LIGHTING STANDARDS 

*Electric Railway Equip. Co., Cincinnati, O. 


-Westinghgase lec. & Mg. 6 


iL. tee Pa. 
Clow & Sons, J. B., Chica, °. ” 


Stewart Iron Works "Co., Crecinnatl, o. 
Union Metal Mfg. Co., Canto n, O. 
CHLORINE 


a Bleaching Gas Co., New York. 
on ew Yo 
sMathieson Alkali W New York. 


Bay City Dredg Dredge ——? 


oWeller Mie Cc Co., a Til. 
Atlas Engineering Co., Milwaukee, Wis. 
Austin Machinery Corp’n, Chicago, Ill. 
Barber-Greene Co., Aurora, Ill. 
Bonney Supply Co., Inc., Rochester, N. Y. 
Economy Excavator Oo., Iowa Falls, Iowa. 
Gifford-Wood Co., Hudson, N. Y. 
J Mfg. Oo., Columbus, O. 
Haiss Mfg. Co., Geo., New York. 
Lee Trailer & "Body Co., re nenee, Il. 
Link-Belt Co.. nen J 
Lyle Culv. & Ra Equ on Minneapolis, Minn. 
Portable Mchy. Oe ‘assaic, N. J. 
Sackett Screen & Chute Co.. H. B., Chicago, Ill. 
Sauerman Bros., Chicago. in. 
Smith Co.. T. L., Milwaukee, Wis. 
LOCK BAR STEEL PITE 
East Jersey Pipe Co., New York. 
STEEL 


Hart & Hutchinson Co., New Britain, Conn. 
Medart Mfg. Co., Fred., St. Louis, Mo. 
LOCOMOTIVES, POR CONTRACTORS, ETO. 


Industrial bbe Koppel, Pa. 
oP Co., H. E., Sistebon 
*Westinghouse Elec. & Mfg. ee a Pa. 


American Locomotive Co., New York. 


Austin Machinery Co cago, Ill. ia 
Baldwin Locomotive Works | ae Pa. 


* Indicates that the manufacturer carries on advertisement. See index facing inside back cover. 
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Clos 


ardize on W 


Operating with an average haul of 400 ft. on an 
indianapolis street grading job, a 5-ton **Cat- 
erpillar’’* Tractor, pulling three one-yard 
Maney scrapers, recently moved 1500 yds. of dirt 
in 47', hrs. ‘Caterpillar’’* road-working out- 








OU can bid closer than the 
other fellow on any roc 
excavation job if you stand- 


DENVER, COLORADO 


er Bidding 


augh drills sharp- 


eners, hoists, and portable compressors, because 
of the sure and healthy margin of profit in 
Waugh efficiency. 

Make your next rock job ‘‘all-Waugh’’. 
“The Waugh Way Wins” 












fits will cut your costs, too. Write for our 
booklet, *‘The Nation's Road-Maker.”’ 


THE HOLT MFG. CO., Inc. 
PEORIA, ILLINOIS 
Eastern Division: 50 Church St., New York 
Braaches and service stations all over the world 


CATERPILLAR 
HOLT 


PEORIA, ILL 
STOCKTON. CALIF 


* There is but one ‘“CATERPILLAR"’—Holt builds it 


ag 




















“an ee 
“ee? *e, 


There is a “PIONEER” 


practically every asphalt or bituminous specification. 


We are Asphalt Specialists. 


your requirements 






product complying with 


Let us quote you on 


“PIONEER” 


“PIONEER” Asphalts have had an enviable twenty-five year record. They 


are made to meet special conditions. They have stood up under most severe 


tests and have been recommended and used by most exacting engineers and con- 


tractors every where. 


THE PIONEER ASPHALT CO., 









Lawrenceville, Ill. 
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“Where to Purchase 


Burton Eng. & Mach. Co., Cincinnati, O. 
Crapster, Herbert, New York. 

Cummings Mach. Co., Minster, O. 
Davenport Locomotive Works, Davenport, Ia. 
Fate-Root-Heath Co., Plymouth, oO. 
Hadfield-Penfield Steel Uo., Bucyrus, O. 
Lima Locomotive Wks., Lima, 0 


Milwaukee Locomotive Mfg. Co., Milwaukee, Wis. 


Vulcan Iron Works, Wilkes-Barre, Pa. 
Whitcomb Co., Geo. D., Rochelle, Ill. 
LUMBER, HEAVY CONSTRUCTION 
Brown Co., Portland, Me. 
Crowell & Spencer Lumber Co., Long Leaf, La. 
Great Southern Lumber Co., Bogalusa, La. 
Industrial Lumber Co., Elizabeth, La. 
Long Bell Lumber Co., Kansas City, Mo. 
Sargent Lumber Co., Little Rock, Ark. 
Sterner Co., Inc ., E. J.. New York. 
Weyerhaeuser Sales Co., Spokane, Wash. 
LUMBER, STEEL 
*Truscon Steel Co., Detroit, Mich. 
Berger Mfg. Co., Canton, O. 
General Fireproofing Co., Youngstown, O. 
National Pressed ou Go., Massillon, O 
Northwestern Exp. M tal Go., Chicago, til. 
MANHOLE COVERS (See Catch Basins) 
METAL LATH. (See ‘‘Lath’’) 
METAL ROOFING (See ‘‘Roofing) 
METER BOXES 
*Mueller Mig. Co., H., Decatur, Ill. 
*Pittsburgh Meter Co., E. Pittsburgh, Pa. 
Clark Co., W., Mattoon, Ill. 
Clow & — A B., Chicago, Ii. 
Columbian Iron Works, Chattanooga, Tenn. 
Ford Meter Box Co., Wabash, Ind. 
Foundry Mfg. @o., St. Albans, Vt. 
weet Meter Box Co., Brazil, Ind. 
E. T. Valve & Hydrant Co., New York. 
METER COUPLINGS 
*Mueller Mfg. Co., H., 
*Neptune Meter Go., New erork. 
oa. ae Meter Co., E. Pittsburgh, Pa. 
_- Meter Co., Worcester, b 
Clark Co., W., Mattoon, Il. 
Ford Motor t Box Co., Wabash, Ind. 
McNutt Meter Box Co., Brazil, Ind. 
METER TESTER 
*Mueller Mfg. Co., H., Decatur, Il. 
w York. 


tts 
Buffalo Meter . Buffalo, N. 
Clark Co., H. W., Mattoon, Ill. 
Ford Meter Box Co., Wabash, Ind. 

METERS, ELECTRIC 

Duncan Elec. Mfg. Co. 
General Electric Co., 
Sangamo Electric Co., 
Westinghouse Elec. 


a. 
METEKs, WATER 
*Badger Meter Mfg. Co., Milwaukee, Wis. 
*Hersey Mfg. Co., Boston, Ss. 
*National Meter Co., New York. 
*Neptune Meter Co., New York. 
*Pittsburgh Meter Go., E. Pittsburgh, Pa. 
Builders Iron Fdry *rovidence, R. I. 
Buffalo Meter Co., Buffalo, N. ¥ 
Gamon + ~~ Co., ” Newark. N. J. 
Simplex Valve & "Meter Co.. as - pumas Pa. 
Thomson Meter Co., Brooklyn, N. 
Worthington Pump & Mchy. Corp., , # York. 
MIXERS, CONCRETE. (See Concrete Mixers.) 


, LaFayette, Ind. 
Schenectady, i we 
Springfield, Ill. 

& Mfg. Co., E. 


American Cement Mchy. Co., 
Kent Machine Co., Kent, 

Lakewood Engineering Co., Cleveland, oO. 
Union ee Works, Inc., Hoboken, N. J. 


T 

*Barber Asphalt Paving Co., Philadelphia, Pa. 
Austin Machinery Corp'n, Chicago, 1. 
Kent Machine Co., Kent, O. 

MIXERS, MORTAR 
*Knickerbocker Co., Jackson, Mich 
*Ransome Concrete ‘Machy. Co., Dunellen, N. J. 
*Standard Scale & Supply Co., Pittsburgh, vo 
American Cement Machine Co., Keokuk, 
Austin ewe Corp’n, Chicago, Til. 
Blaw-Knox Co ittsburgh, Pa. 
C. H. & E. Mfg. Co., Milwaukee. Wis. 
Construction Machinery Co., Waterloo, Ia. 
Kent Machine Co., Kent. 0. 
Lansing Co., Lansing, Mich. 


Keokuk, Ia. 


Pittsburgh, 


Lakewood Engineering Co., Cleveland, Ohio. 
Smith Co., T. L., Milwaukee, Wis. 
MOTOR TRUCKS 

*Autocar Co., Ardmore, Pa. 

*General Motors Truck Co., Pontiac, Mich. 

*International Motor Co., New York. 

*Tifin Wagon Co., oO. 

*White Co., Cleveland, Ohio. 

*Winther Motor Truck Co., Kenosha, Wis. 
Acason Motor Truck Co., Detroit, Mich. 
Acme Motor Truck Co., Cadillac, Mich. 

All American Truck Co., Chicago, Ill. 
Atterbury Motor Car Co., Buffalo, N. Y. 
Bessemer Motor Truck Co., Grove City, Pa. 
Brockway Motor Truck Co., Cortland, N. Y. 
Clydesdale Motor Truck Co., Clyde, O. 

Corbitt Motor Truck Co. Henderson, No. Car. 
Denby Motor Truck Co., Detroit, Mich. 
Diamond T. Motor Car Co., Chicago, Ill. 
Duplex Truck Co., Lansing, Mich. 

Federal Motor Truck Co., Detroit, Mich. 

Four Wheel Drive Auto Co., Clintonville, Wis. 
Garford Motor Truck Co., Lima, O 

Gary Motor Truck Co., Gary, Ind. 

Gramm Bernstein Motor Truck Co., Lima, O. 
Indiana Truck Corp’n., Marion, Ind. 

Jackson Motors Corp’ n., Jackson, Mich. 

Kelly Springfield Motor "Truck . ‘Springfield, oO. 
Kissel Motor Car Co., Hartford, 

Larrabee-Deyo Motor Tr. Co., \.. a N.Y. 
Nash Motors Co., Kenosha, Wis. 

Nelson Motor Truck Co., Saginaw, Mich. 
Packard Motor Car Co., Detroit, Mich. 

Pierce Arrow Motor Car Co., Buffalo, N. Y. 
Republic Motor Truck Co., Alma, Mich. 

Rowe Motor Mfg. Co., Lancaster, Pa. 

Selden Truck Corp’n, Rochester, N. Y. 
Service Motor Truck Co., Wabash, Ind. 
Sterling Motor Truck Co., Milwaukee, Wis. 
Stewart Motor Corp’n., Buffalo, N. Y. 

Titan Motor Truck Co., Milwaukee, Wis. 

Traffic Motor Truck Co., St. Louis, Mo. 
Transport Truck Co., Mt. Pleasant, Mich. 
U. 8. Motor Truck Co., Cincinnati, O. 

Velic Motors Corpn., Moline, Il. 

Ward LaFrance Truck Co., Elmira, N. Y. 

Watson Products Corp’n., Canastota, N. Y. 

Wilson Co., J. C., Detroit, Mich. 
MOULDS, CONCRETE 

Blaw-Knox Co., Pittsburgh, Pa. 

Hydraulic Steelcraft Co., Cleveland, O. 


OAKUM 
Wall Rope Works, Beverly, N .J. 
OILS, ROAD 
*Barber Asphalt Paving Co., Philadelphia, Pa. 
*Barrett Co., New York. 
*Pioneer Asphalt Co., Lawrenceville, Il. 
*Standard Oil Co. (Indiana), Chicago, Ill. 
Atlantic Refining & Asphalt Corp’n, Philadelphia 
Headley Good Roads Co., Philadelphia, Pa. 
Pierce Oil Corp., New York. 
Sinclair Refining Co., Chicago, Ill. 
Standard Oil Co., (La.) New Orleans, La. 
Standard Oil Co., (N. J.) Newark, N. J. 
Texas Company, New York. 
U. 8. Asphalt Refining Co., New York. 
PACKING, WATER PIPE 
*Union Water Meter Co., Worcester, Mass. 
Leadite Co., The, Philadelphia, Pa. 
United Lead Company, New York. 
PAINTS, METAL PROTECTION 
*Barber Asphalt Paving Co., Philadelphia, Pa. 
*Barrett Co., New York. 
*Du Pont de Nemours & Co., Inc., E. I., Wilming- 


ton, Del. 

*Truscon Laboratories, Detroit, Mich. 
Acme White Ld. & Col. Works, Detroit, Mich. 
Berry Bros., Detroit, Mich. 

Cook Paint & Varnish Co., Kansas City, Mo. 
Detroit Graphite Co., Detroit, Mich. 

Detroit White Lead Wks., Detroit, Mich. 
Dixon Crucible Co., Jos., Jersey City, N .J. 
Longman & Martinez, New York. 
Martin-Senour Co., Chicago, Ill. 

Minwax Co., New "York. 

Protexol Corpn., New York. 
Ruberoid Co., New York. 
Semet-Solvay Co., Syracuse, N. Y. 
Sherwin-Williams Co., Cleveland, O. 
Sonneborn Sons, Inc., L., New York. 
Toch Bros., New York. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 
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RAMANA LLL, A 


IF IT’S MADE WELL 
IT WILL WORK WELL 


If a machine is inferior in design and 
poorly made it will not give satis- 
faction. If, on the other hand, it is 
well made and properly designed it 
will work well and prove to be a 
good investment. 


It pays to buy high class Road 
Building Machinery made by a re- 
liable concern. That is the kind 
we have been selling for more than 
forty years. Our machines work 
well, last well and pay well because 
they have quality built into them. 





Made in 


Monarch Tandem Road Roller. 
5, 6, 8 and 9 ton sizes. 


We make: Rock Crushers, Road 
Rollers, Road Graders, Heating 
Kettles, Oiling Machinery, Cul- 
vert Pipe, Road Drags and Snow 
Plows. 


Ask for Catalogue 
Everything for the Road Maker 





Monarch Four Wheel Heating Kettle, Our 
Kettles are made in 50, 100, 150, 200, 300, and 
500 gallon sizes. 





Monarch Oiling Machine for applying oil under 
ressure. 
mounted on auto trucks. 


Made either to be drawn by horses or to 


. 
Ss 
ts = 
© 





Champion Crusher, Mounted with Elevator, Screen» 
and Portable Stone Bin. 
50 to 300 tons daily capacities. 


Made in many sizes from 


THE GOOD ROADS MACHINERY COMPANY, Inc. 


HENNETT SQUARE, PA. 
Branch Offices in all Principal Cities 
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PAPERS, BLUE PRINT AND BROWN PRINT 


dianapolis, Ind. 
— yoy Ly mg G, ETC. 
phalt Paving Co., Philadel; Pa. 

*Barrett Co., New York. =, 
*Carey Co., Philip, Cincinnati, O. 
Bird & Son, Inc., E. Walpole, Mass. 
Brown Co., Portland, Me. 
Hydrex Asphalt Products Corp., New York. 
Johns-Manville, Inc., New York. 
National Roofing Co., Tonawanda, N. Y. 
Ruberoid Oo., New York. 

PARK BENCHES 

. Art Concrete Works, Pasadena, Calif. 

Bausman Mfg. Co., Bausman, Pa. 
Mott Iron Wks., J. L., New York. 
Stewart Iron Works, Ciacinnati, Ohio. 
Dow Wire & Iron Wks. Co., Louisville, Ky. 

iad AND ROAD ROLLERS (See Road and 


Paving Rollers) 

PAVING BLOCKS, CREOSOTED WooD 
American Creosote Wks., Inc., New Orleans, La. 
Creosoted Materials Co., New Orleans, La. 
Jennison-Wright Co., Toledo, 0. 

Protexol Corpn., New York. 


Republic Creosoting Co., Indianapolis, Ind. 
Wyckoff Pipe & Creosoting Co., New York. 
PAVING BRICK 


*Metro ~y Paving Brick Co., Canton, 0O. 
Alton ek Co., Alton, Ill. 
Barr Clay Co., Streator, Ill. 
Binghamton Brick Co., Binghamton, N. Y. 
Burton Townsend Co., Zanesville, O. 
Flint Brick Co., Des Moines, Ia. 
; Hydraulic Press Brick Co., St. Louis, Mo. 
McAvoy Vit. Brick Co., Philadelphia, Pa. 
Mack Mfg. Co., Wheeling, : 
Mayer Brick Co., G @.. Bridgeville, Pa. 
Medal Paving Brick Co., Cleveland, O. 
Murphysboro Paving Brick Co., Murphysboro, Ill. 
Patton Clay Mfg. Co., Patton, Pa. 
Peebles Brick Co., Portsmouth, oO. 
Penna. Clay Co., Pittsburgh, Pa. 
Pittsburgh Paving Brick Co., Pittsburgh, Kas. 
Poston Paving Brick Co., Crawfordsville, Ind. 
Purington Paving Brick Co., Galesburg, Ill. 
: > Southern Clay Mfg. Co., Chattanooga, enn. 
F Sterling Brick Co., Olean, N. Y. 
Thurber Brick Co., Thurber, Texas. 
, Veedersburg Paver Co., Veedersburg, Ind. 
; PAVING MACHINERY 
Se ey bee Road Mchy. Co., Chi i. 
ne my phalt Paving co, Philadelp Pa. 
*Buffalo- Springfield Roller Go. Springfield, O. 
Do Asphalt Main. Co., Kansas City, Mo. 
oehring Machine Co., Milwaukee, Wis. 
“Fae Engineering Co., Milwaukee, Wis. 
Austin Machinery Corp’ n, Chicago, Ill. 
Badger Concrete Mixer Co., Milwaukee, Wis. 
Construction Machinery Co., Waterloo, Ia. 
Cummer & Son Co., F. D., Cleveland, O. 
East Iron & Machine Co., Lima, O. 
Erie Machine Shops, Erie, Pa. 
Judy Mfg. Co., Centerville, Ia. 
Lakewood Engineering Co., Cleveland, O. 
4 Warren Bros. Co., Boston, Mass. 
PAVING MATERIALS (See ‘‘Asphalt,’’ ‘‘Paving 
Brick,’’ ‘‘Granite Block.” etc.) 
PAVING MIXERS. (See Concrete Mixers) 
PAVING TOOLS 
*Barber Asphalt Paving Co., Philadelphia, Pa. 
*Connery & Co., Inc., Philadelph: > Pa. 
*Littleford Bros. Go., Cincinnati, 0. 
a Anderson Tool & Sup. Co., W. H., Detroit, Mich. 
Cummer & Sons Co., F. D., Cleveland, ; 
Kramer Bros. Fdry. Co., Dayton, O. 
Tnion Iron Works, Hoboken. N. J. 
Warren Bros. Co., Boston, Mass. 
PERFORATED METALS 
——-S, Mfg. Co., Milwaukee, Wis. 
‘| 


Hubbard Co., Pittsburgh, Pa. 

Iron City Tool Works, Pittsburgh, Pa. 
Klein-Logan Co., Pittsburgh, Pa. 

Verona Tool Works, Verona, Pa. 

Warren Tool & Forge Co., Warren, O. 
Warwnod Tool Co., Wheeling, W. Va. 

PILE DRIVERS 

*McKiernan-T Drill Co., New York. 
Browning Co.,-Cleveland, 0. 

Clyde Iron Works Sales Co., Duluth, Minn. 
Industrial Works, Bay City, Mich. 
Lidgerwood Manufacturing Co., New York. 













Indianapolis Blue Print & Supply Co., In- 





McMyler Interstate Co., Cleveland, 0. 
Union Iron Works, Hoboken, N. J 
EAM 


TLE HAMMERS, T 
*McKiernan-Terry Drill Co., New York. 
Clyde Iron Works Sales Co., Duluth, Minn. 
National Hoisting Eng. Co., Harrison, N. J. 
Union Iron Works, Hoboken, N. J 
Vulean Iron Works, Chicago, Ill. 
PILING, CONCRETE 
MacArthur Concrete Pile & Foundation Co., N.Y. 
Raymond Concrete Pile Co., New York. 
PILING, INTERLOCKING STEEL 
Carnegie Steel Co., Pittsburgh, Pa. 
Jones & Laughlin Steel Co., +. ome Pa. 
Lackawanna Steel Co., Buffal o, N. ¥. 
PIPE, CAST IRON 

*Central Foundry Co., New York. 

*Lynchburg Fdry. Co., Lynchburg, Va. 

*U. 8S. Cast Iron Pipe & Fdy. Co., Burlington, N.J. 
American Cast Iron Pipe Co., Birmingham, Ala. 
Clow & Sons, J. B., Chicago, Ill. 

Fox & Co., John, New York. 
Glamorgan Pipe & Fdry. Co., Lynchburg, Va. 
National Cast Iron Pipe Co., Birmingham, Ala. 
Warren Fdry. & Machine Co., New York. 
Wood & Co., R. D., Philadelphia, Pa. 
PIPE, CORR. METAL. 
*Good Roads Mach’y Co., Philadelphia, Pa. 
*Newport Culvert Co., Newport, Ky. 
Canton Culvert & Silo Co., Canton, O. 
Hardesty Mfg. Co., Denver, Col. 
PIPE, LEAD 
*United Lead Company, New York. 
IPE, REINFORCED CONCRETE 
Lock Joint Pipe Co., E. Orange, N. J. 
Massey Concrete Products Corp’n, Chicago, Il. 
PIPE, RIVETED ST 

*Connery & Co., Inc., Philadelphia, Pa. 

*Honhorst Co., Jos., Cincinnati, Ohio. 

*Littleford Bros. Cincinnati, Ohio. 

*Weller Mfg. Co., Chicago, Il. 

Abendroth & Root Mfg. Co., Newburgh, N. Y. 
American Spiral Pipe Works. Chicago, III. 
Blaw-Knox Co., Pittsburgh, Pa. 

Canton Culvert & Silo Co., Canton, O. 

Chatta. Boiler & Tank Co., Chattanooga, Tenn. 
Chicago Bridge & Iron Works, Chicago, Ill. 
East Jersey Pipe Co., New York. 

Hammond Iron Works, Warren, Pa. 

Hardesty Mfg. Co., R., Denver, Col. 

Lancaster Iron Works, Lancaster, Pa. 
Petroleum Iron Works Co., Sharon, Pa. 
Tippet & Wood. Phillipsburg, N. J. 

PIPE, SPIRAL RIVETED 

Abendroth & Root Mfg. Co., Newburgh, N. Y 
American Spiral Pipe Works, Chicago, III. 
Pittsburgh-Des Moines Steel Co., Pittsburgh, Pa 


PIPE STEEL 
East Jersey Pipe Co., New York. 
Jones & Laughlin Steel Co., Pittsburgh, Pa. 


National Tube Co., Pittsburgh. Pa. 
Republic Iron & Steel Co., Youngstown, O. 
Steel & Tube Co. of Am., Chicago, Tl 
Youngstown Sheet & Tube Co., Youngstown, O. 
PIPE, WOOD 
*American Wood Pipe Co., Tacoma, Wash. 
*Continental Pipe Mfg. Co., Seattle, Wash. 
*Pacific Tank & Pipe Co., San Francisco, Cal. 
*Redwood Mfrs. Co., San Francisco, Cal. 
Michigan Pipe Co., Bay City. Mich. 
Standard Wood Pipe Co., Williamsport, Pa. 
Wyckoff & Sons Co.. A., Elmira, A 
PIPE, WROUGHT IRON 
Byers Co., A. M., Pittsburgh. Pa. 
Reading Iron Co.. Reading. Pa. 
PIPE BENDING MACHINES 
Amer. Pipe Bending Mach. Co.. Boston, Mass 
Walworth Mfg. Co., Boston, Mass. 


PIPE COVERING 
ELL 


AIRC 
*Carey Co., Philip, Cincinnati, O. 
Johns-Manville, Inc., New York. 
Keasbey & Mattison Co., Ambler, Pa. 
Nat’l Asbestos Co., Jersey City, N. J. 
Norristown Magnesia & Asbestos Co., Norris- 
town, a. 

Sall Mt. Co., Chicago, a 
Watson Co., H. F.. Erie, . 

85 PER CENT MAGNESIA 
*Carey Co., Philip, Cincinnati, 
Ehret Magnesia Co., Valley Forge, Pa. 
Johns-Manville, Inc., New York 
Keasbey & Mattison Co., Ambler, Pa. 


* Indicates that the manufacturer carries an advertisement. See index facing inside back cover. 
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PATENT COMBINATION 


Auto 


HANDY HEATER and SPRAYER 


Especially adapted for 
Road maintenance, 
construction and gen-= 
eral repair work. Con- 
tents constantly agi- 
tated while heating. 


No burning or coking 
of material. 
Piping, Hose, Nozzles, 
Automatically Heated. 


No Steam Required. 


Kinney Manufacturing Company 


NEW YORK 


For Heating and Ap- 
plying under Pressure 
all varieties of Bitu- 
minous Materials, Hot 
or Cold, for Road Con- 
struction, Mainte- 
nance or Dust Laying. 





Heat and volume un- 
der instant control of 
operator. Positive 
pressure produced by 
the Kinney Pump. 


I 


Heater and Distributor 





Pump, 





3529 Washington Street 
BOSTON, MASSACHUSETTS 
BRANCHES: 


PHILADELPHIA CHICAGO HOUSTON KANSAS CITY 
SAN FRANCISCO 
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wooD 
*Continental Pipe Mfg. Co., Seattle, Wn. 
*Redwood Mfrs. Co., San Francisco, Cal. 
Ric-Wil Co., Cleveland, O, 
Wyckoff & Son Co., A., Elmira, N. Y. 
(See Cutters, Pipe, Hand.) 


*Central Foundry Co., New York. 
*Crane Co., Chicago, 
*U. S. Cast Iron Pips & Padry. Co., Burlington, N. J. 
American C. I. Pipe Co., Birmingham, Ala. 
Builders Iron Fdry, Providence, R. I 
Clow & Sons, J. B., Chicago, Ill. 
Lunkenheimer Oo., Cincinnati, O. 
Warren Fdry. & Mach. Co., New York. 
Wood & Co., R. D., Philadelphia, Pa. 
PIPE HANDLING MACHINERY 
*Mueller Mfg. Co., H., Decatur, Ill. 
Taylor Portable Steel Derrick Co., Chicago, III 
PIPE JOINT COMPOUND, SEWER 
*Carey Co., Philip, Cincinnati, O. 
*Waring-Underwood Co., Philadelphia, Pa. 
Leadite Company, Inc., Philadelphia, Pa. 
Pacific Flush Tank Co., Chicago, III. 
Ruberoid Co., New York. 
PIPE JOINT MATERIAL, CAST IRON 
Lead-Hydro-Tite Co., Boston, Mass. 
Leadite Co., The, Philadelphia, Pa. 
United Lead Co., New York. 
PLAYGROUND APPARATUS 
American Playground Device Co., Anderson, Ind. 
Everwear Mfg. Co., Springfield, O. 
George, Howard, Philadelphia, Pa. 
Hill Standard Co., Anderson, Ind. 
Medart Mfg. Co., Fred., St. Louis, Mo 
Spalding & Bros., A. G., Chicopee, Mass. 
PLOWS, CONTRACTORS 
*Burch Plow Works Co., Crestline, O. 
*Holt Mfg. Co., Peoria, Ti. 
American Steel Scraper Co., Sidney, O. 
Deere & Co., Moline, Tl j 
Dobbie Fdry. & Mach. Co., Niagara Falls, N. Y. 
International Harvester Co., Chicago, IIl. 
Marion Steam Shovel Co., Marion, O. 
Moline Plow Co., Moline, Ill. 
Oliver Chilled Plow Works, South Bend. Ind. 
Russell Grader Mfg. Co., Minneapolis, Minn. 
Sidney Steel Scraper Co., Sidney, O. 
Slusser-McLean Scraper Co., Sidney, O. 
Western Wheeled Scraper Co., Aurora, Ill. 
Wiard Plow Co.. Batavia, N. Y. 
PLUMBING SUPPLIES 
*Crane Co., Chicago, Ill. 
*Mueller Mfg. Co., H.. Decatur, Tl. 
Clow & Sons, J. B., Chicago, IIl. 
Glauber Brass Mfg. Co., Cleveland, O. 
Rundle-Spence Mfg. Co., Milwaukee, Wis. 
United Brass — Co., Cleveland, O. 
Walworth Mfg. Co.. Boston. Mass. 
POLES, STEEL STRUCTURAL 
*Electric Railway Equipment Co., Cincinnati, O. 
Blaw-Knox Co., Pittsburgh, Pa. 
Pittsburgh-Des Moines Steel Co., Pittsburgh, Pa. 
PORTABLE BUILDINGS 
*Littleford Bros., Cincinnati, Ohio. 
*Truscon Steel Co., Youngstown, 0. 
Blaw-Knox Co., Pittsburgh, Pa. 
Pruden Oo.. O. D., Baltimore. Md. 
DEERRI 


PORTABLE 8 a 
Steel Portable.) (See Derricks 

PORTLAND . (See Cement.) 

POWDER. (See Explosives.) 


PUMPS, AIR LIFT 

Harris Air Pump Co., Indianapolis, Ind. 

Indiana Air Pump Co., Indianapolis, Ind. 
Ingersoll-Rand Co., New York. 

Sullivan Machinery Oo., Chicago, Ill. 

walls. Chaim “ 
8- ers Mfg. Co., Milwauk Wis. 
Hs ange | Co., oot. Ti. 2 
3, Mo Co., Chicago, Ill. 

- in —~ By | Newark, N. ba 

Advance Pump & Compr. Co., Battle Creek, Mich. 
Buffalo Steam Pump Co., Buffalo, N. Y. 
Cameron Steam Pump Works, A. S., New York. 
Dean Bros. Steam Pump Wks.. Indianapolis, Ind. 
De Laval Steam Turine Co., E. Tretnon, N. J. 
Deming Co., Salem, O. 

Gardner Governor Co., Quincy, Ill. 

Goulds Mfg. Oo., Seneca Falls, N. Y. 

Indiana Air Pump Co., Indianapolis, Ind. 
Midwest Engine Co., Indianapolis, Ind. 





* Indicates that the manufacturer carries on advertisement. 


Morris Machine Works, Baldwinsville, N. Y. 


Murray Iron Works ., Burlington, Is. 
Northern Fire Apparatus Co., Minneapolis, Minn. 
Scranton Pump Co., Scranton, Pa. 

Vogt Bros. Mfg. Co., Louisville, ay. 

Warren Steam Pump Co., Warren ass. 
Weinman Pump Mfg. Co., Columbus, oO. 
Yeomans Bros. Co., Chicago, Ill. 

PUMPS, CENTRIFUGAL 

*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*American Well Works, Aurora, Ill. 
*Dayton-Dowd Co., Quincy, Ill. 

*Pairbanks, Morse & Co., Chicago, Ill. 

Aurora Pump & Mfg. Co., Aurora, Ill. 

Camden Iron Works, Camden, N. J. 
Cameron Steam Pump Works, A. 8., New York. 
De Laval Steam Turbine Co., Trenton, N. J. 
Domestic Eng. & Pump Co., Shippensburg, Pa. 
Erie Pump & Engine Works, Medina, N. Y. 
Goulds Mfg. Co., Seneca Falls, N. Y. 

Indiana Air Pump Co., Indianapolis, Ind. 
Keystone Driller Co., Beaver Falls, Pa. 
Lea-Courtenay Co., Newark, N. J. 

Manistee Iron Wks., Manistee, Mich. 

Midwest Engine Co., Indianapolis, Ind. 

Morris Machine Works, Baldwinsville, N. Y. 
Schramm & Son, Inc., Chris. D., West Chester, 

Pa. 

United Iron Works, Kansas City, Mo. 

Wheeler Condenser & Eng. Co., Carteret, N. J. 
Worthington Pump & Mchy. Corp., New York. 
Yeomans Bros. Co., Chicago, Ill. 

PUMPS, CONTRACTORS’ 

*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*American Well Works, Aurora, Ill. 
*Dayton-Dowd Co., Quincy, Tl. 
*Pairbanks, Morse & Co., Chicago, Ill. 
*Standard Scale & Supply Co., Pittsburgh, Pa. 
Barnes Mfg. Co., Mansfield, O. 

C. H. & E. Mfg. Co., Milwaukee, Wis. 

Cameron Steam Pump Works, A. S., New York. 
Construction Mach’y Co., Waterloo, Ia. 
Deming Co., Salem, Ohio. 

Domestic Engine & Pump [o., Shippensburg, Pa 
Emerson Pump & Valve Co., Alexandria, Va. 
Erie Pump & Engine Works, Medina, N. Y. 
Goulds Mig. Co., Seneca Falls, N. Y. 
Lea-Courtenay Co., Newark, N. J. 

McGowan Co., J. B., Cincinnati, O. 

Midwest Engine Co., Indianapolis, Ind. 

Morris Machine Works, Baldwinsville, N. Y. 
New York Eng. Co., New York. 

Northern Fire App. Co., Minneapolis, Minn. 
Novo Engine Co., Lansing, Mich. 

Pulsometer Steam Pump Co., New York. 
Schramm & Son, Inc., Chris. D., West Chester, 


Pa. 

Smith Co., T. L., Milwaukee, Wis. 

Universal Motor Co., Oshkosh, Wis. 

Van Nouhuys Machine Wks., Albany, N. Y. 
Waldo Bros. & Bond Co., Boston, Mass. 

PUMPS, DEEP WELL 

*American Well Works, Aurora, Ill. 
*Pairbanks, Morse & Co., Chicago, Il. 
*Nordberg Mfg. Co., Milwaukee, Wis. 

Aldrich Pump Co., Allentown, Pa. 

Cameron Steam Pump Works. A. S., New York. 
Olark Co., H. W., Mattoon, Ill. 

Cook, Inc., A. D., Lawrenceburg, Ind. 
Deming Co., Salem, O. 

Goulds Mfg. Co., Seneca Falls, N. Y. 

Indiana Air Pump Co., Indianapolis, Ind. 
Keystone Driller Co., Beaver Falls, Pa. 
Layne & Bowler Co., Memphis, Tenn. 
Midwest Engine Co., Indianapolis, Ind. 

United Iron Works, Kansas City, Mo. 

Weber Subterranean Pump Co., New York. 

PUMPS, DREDGING 

*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*American Well Works, Aurora, Ill. 

Aldrich Pump Co., Allentown, Pa. 

Buffalo Steam Pump Co., Buffalo, N. Y. 
Cameron Steam Pump Wks., A. 8., New York. 
Domestic Eng. & Pump Co., Shippensburg, Pa. 
Morris Machine Works, Baldwinsville, N. Y 
Rumsey Pump Co., Ltd.. Seneca Falls, N. Y. 
Wood & Co., R. D., Philadelphia, Pa. 
Worthington Pump & Mchy. Corp., New York. 

AND OIL 


PUMPS, GASOLINE 


*Kinney Mfg. Co., Boston, Mass. 

Bowser & Co., 8S. F., Fort Wayne, Ind. 
Northern Fire App. Co., Minneapolis, Minn. 
Worthington Pump & Mach. Corp.. New York. 


See index facing inside back cover. 
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WELLER MFC. CO. 


1820-1856 N. Kostner Ave., Chicago, Ill. 
DESIGNERS AND MANUFACTURERS OF 





CONVEYING AND POWER TRANSMITTING MACHINERY 


Apron Conveyors Storage Plants Screens 


Belt Conveyors Coal Crushers Car Pullers 

Drag Conveyors Stone Crushers Power Shovels 
Chain Conveyors Portable Elevators Friction Clutches 
Bucket Elevators Portable Conveyors Gears 

Elevator Buckets Chain Sprocket Wheels 


Instructive catalogues describing equipment—sent free on request. 
Be sure to mention equipment in which you are interested. 


BRANCHES 
New York, Boston, Baltimore, Pittsburgh, Salt Lake City, San Francisco 
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Buffalo-Pitts and Kelly-Springfield 
Rollers—Steam and Motor 





All Types and Sizes 


With or without Scarifier 
attachment. 


Helps you finish the job 
on time. 


Send for catalog A for 
complete information. 








THE BUFFALO-SPRINGFIELD ROLLER CO. 


SPRINGFIELD -t- OHIO 
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PUMPS, POWER 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
J pn aes ogy A Co., Quincy, TL 
*Pair' Morse & Co., Chicago, Il. 
*Kinney g. Co., Boston, Mass. 
*Koehring Co., Milwaukes, Wis. 
gMordberg Mfg. Co., Milwaukee, Wis. 
*Northern Pire Apparatus Co., Minneapolis, Min. 
, Alamo Iron Works, San Antonio, Tex. 
; American Steam Pump Co., Battle Creek, Mich 
; American Well Works, Aurora, I 
Barnes Mfg. Co., Mansfield, oO. 
De Laval Steam Turbine Co., Trenton, N. J. 
Deming Co., Salem, O. 
Domestic Eng. & Pump Co., Shippensburg, Pa. 
Gardner Governor Co., Quincy, AL 
Gilbert & Barker Mfg. Co., Springfeld, Mass. 
Goulds Mfg. Co., Seneca Falls, » 
Indiana Air Pump Co., Indianapolis, Ind. 
Lawrence Machine Co., Lawrence, Mass. 
Lea-Courtenay Co., Newark, N. J. 
McGowan Co., J. H., Cincinnati, O. 
Weinman Pump Mfg. Co., Columbus, o. 
Worthington Pump & Machy. Corp., New York. 
Yeomans Bros. Co., Chicago, Ill. 
RAILS AND RAIL JOINTS 
*Easton Car & Constn. Co., New Yor 
*Koppel Indus. Car & Equip. Co., Koppel, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Cambria Steel Co., Philadelphia, Pa. 
Carnegie Steel Co., Pittsburgh, Pa. 
Lackawanna Steel Ce., Buffalo, N. Y. 
Sweet’s Steel Co., Wiiliamsport, Pa. 
AD DITCHERS 


*Austin-Western Road Mchy. Co., Chicago, Tl. 
*Byers Machine Co., J. F., Ravenna, 0. 
*Thew Shovel Co., Lo o. 
American Hoist é Derrick Co., St. Paul, Minn. 
Austin Machinery ay n, Chicago, Ill. 
Ball Engine Co., Erie, Pa. 
Buckeye Traction Ditcher Co., Findlay, O 
Marion Steam Shovel Co., Marion, 
Osgood Co., Marion, O. 
Parsons Co., Newton. Ia. 
RECORDERS, WATER STAGE 
Builders Iron Fdry., Providence, R. I. 
Gurley, W. & L. E. Troy, N. Y. 
REINFORCING CONCRETE. (See Concrete Rein- 
forcements.) 
RIVETERS, PNEUMATIO 
Alliance Machine Co., Alliance, O. 
Chicago Pneumatic Tool Co., New. York. 
Cleveland Pneumatic Tool Co., Cleveland, 0. 
Hanna Eng. Works, Chicago, Ill. 
Helwig Mfg. Co., St. Paul, Minn. 
Independent Pneumatic Tool Co., Chicago, Ill. 
Ingersoll-Rand Co., New York. 
Watson-Stillman Co., New York. 
RIVET SETS 
Cleveland Pneumatic Tool Co., Cleveland, O. 
Dunbar Drop Forge Co., Chicago, III. 
Independent Pneumatic Tool Co., Chicago, II. 
Ingersoll-Rand Co., New York. 
RIVETS, BRIDGE AND STRUCTURAL. (See 
Bolts, Nuts, Etc.) 
ROAD OILS. (See Oils, Road.) 
ROAD OILERS 
*Austin-Western Road eae. Co., Ohicago, Til. 
*Autocar Co., Ardmore, Pa. 
{Connery & Co., Philadelphia, Pa. 
*Good Roads Mac inery Co., Li — pee Pa. 
*International Motor Co., New Yor 
*Kinney Mfg. Co., Boston, Mass. 
*Littleford Bros., Cincinnati, Ohio. 
*White Co., oe o. 
: Etnyre & Co.. E. D., Oregon, Til. 
: Four Wheel Drive Auto Co., Clintonville, Wis. 
Hnber Mfg. Co.. Marion, 0. 
Selden Truck Corp’n., Co., Wabash, Ind. 
Service Motor Truck Co., Wabash, Ind. 
Universal Road Mchy. Co.. panenton, N. Y. 
ROAD AND PAVING ROLLER. 
*Austin-Western Road Mchy. , Chicago, Til. 
*Barber Asphalt Paving Co., Philadelphia. Pa. 
*Buffalo —— Roller Co.. Svrinefield, O. 
*Good Roads Machinery Co., Philadelphia, Pa. 
Case Threshing Machine Co.. J. I., Racine, Wis. 
Erie Machine Shops. Erie. Pa. 
ROAD AND STREET MACHINER 
gAcme Road Machinery Co., TPreukfort, R. Y. 
Austin-Western Road Meky. ° Chicago, Til. 
oBaker Mfg. Co., Springfield, 








* Indicates that the monufacturer carries om advertisement. See index facing inside back cover. 
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*Barber halt Co., Philadelphia, Pa. 

*Bay City Dredge Works, Bay City, Mich. 

*Buffalo Springfield Roller Co, Springfield, O. 

*Connery & Co., Inc., Philadelphia, Pa. 

*Good Boads Machinery Co., Philadelphia, Pa. 

*Holt Mfg. Co., Peoria, Ill. 

*Honhorst Co., "Jos., Cincinnati, O. 

*International. Motor Co., New York. 

*Kinney Mfg. Co., Boston, Mass. 

*Koehring Co., Milwaukee, Wis. 

*Koppel Ind. Car & Equipment Co., Koppel, Pa. 

*Littleford Bros., Cincinnati, O. 

Adams & Co., J. D., Indianapolis, Ind. 

Aultman & Taylor "Mach. Co., Mansfield, Ohio. 

Austin Machinery Corp’n, Chicago, Ill. 

Avery Co., Peoria, Ill. 

Erie Machine Shops, Erie, ) 

Galion Iron Wks. & = Galion, Ohio. 

Haiss Mfg. Co., Geo., New Fon 

Lakewood Engineering Co., Cleveland, O. 

Lyle Culv. & Rd. Equip. Co., Minneapolis, Minn. 

Russell Grader Mfg. Co., Minneapolis, Minn. 

Smith & Sons Mfg. Co., Kansas City, Mo 

Smith Co., T. L., Milwaukee, Wis. 

United Iron Works, Kansas City, Mo. 

Universal Road Mchy. Co., Kingston, N. Y. 
ROCK CRUSHERS AND PULVERIZERS 

*Acme Road Machinery Co., Frankfort, N. Y. 

*Allis-Chalmers Mfg. Co. Milwaukee, Wis. 

*Austin-Western Road Mchy. Co., Chicago, Il. 

*Good Roads Machinery Co., Philadelphia, Pa. 

*Weller Mfg. Co., Chicago. 

Chalmers & Williams, 4 Chicago Heights, Ill. 

Fuller Lehigh Co., Fullerton, Pa. 

Galion Iron Works Mfg. Co., Galion, O. 

Guendler Pat. Crusher & Pulv. Co., St. Louis, 


Mo. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Co., Chicago, Ill. 
McLanashan-Stone Mchy. Co., Hollidaysburg, Pa. 
Raymond Bros. Impact Pulv. Co., Chicago, 1 
Smith Eng. Works, Milwaukee, Wis. 
Traylor Eng. & Mfg. Co., Allentown, Pa. 
Universal Road Machy. Co., Kingston, N. Y. 
Williams Patent Crusher & Pulv. Co., Chicago, Ill. 
Worthington Pump & Machy. Corp., New York. 

ROCK DRILLS. (See D Rock) 

ROOFING, ASPHALT, COMPOSITION, TILE, ETC. 
*Barber Asphalt Paving Co., Philadelphia, Pa. 
*Carey Mfg. Co., Philip, Cincinnati, 0. 
*Standard Oil Co. (Indiana), Chicago, Il. 
*Texas Co., New York. 

American Cement Tile Mfg. Co., Fitebacgh, Pa. 

Atlantic Refining Co., Philadelph ia, Pa. 
Bird & Son, Inc., E. Walpole, Mass. 

Edwards Mfg. Co., Cincinnati, O. 

Flintkote Co., Boston, Mass. 

Johns-Manville, Inc., New York. 

Keystone Roofing Mfg. Co., York, Pa. 

Lehon Co., The, Chicago, il 

National Roofing Co., Tonawanda, N. Y. 

Ruberoid Co., New York. 

Sall Mountain Co., Chicago, Ill. 

Sifo Products Co., St. Paul, Minn. 

Sonneborn & Sons, Inc., L., New York. 

Texas Co., New York. 

United States Gypsum Co., Chicago, Ill. 

Western Elaterite Roofing’ Co., Denver, Colo. 

ROOFING, METAL 
*Truscon Steel Co., Youngstown, O. 

American Rolling Mill Co., Middletown, Ohio. 
Berger Mfg. Co., Canton, 0. 

Edwards Mfg. Co., Cincinnati, 

National Metal Roofing Co., Bd City, N. J. 
United Alloy Steel Corpn., Canton, O. 

ROOFING KETTLES. (See Kettles) 

ROPE, MANILA 
American Mfg. Co., Brooklyn, New York. 
Columbian Rope Co., Auburn, , A 
Cupples Cordage Co., Brooklyn, i Ws 
Hooven & Allison Co., a 
Kelly Co., R. A., Xenia, 

New Bedford Cordage wg ‘New Bedford, Mass. 
Peoria Cordage Co., Peoria. Ill. 

Plymouth Cordage Co., N. Plymouth, Mass. 
Wall Rope Wks., New York. 

Waterbury Co., New York. 

Whitlock Cordage Co., New York. 

ROPE, WIRE. HOISTING, HAULAGE 
American Steel & Wire Co., Chicago, Ill. 
Broderick & Bascom Ropes Co., St. Louis. Mo. 
Leschen & Sons Rope Co., A., St. Louis, Mo. 
MacWhyte Co., Kenssha, Wis. 
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IF IT’S A SCARIFIER 
YOU ARE LOOKING FOR 


Here they are 
All Shapes and Sizes 


Secarifiers for every con- 
ceivable need from the con- 
struction of a new road through 
virgin country to the reconstruc- 
tion of a worn-out and hard-as- 
sin old timer. 

Searifier attachments for 
graders, combination — grader- 
searifiers, and the Western Sear- 
ifier—the grader’s best friend on 
the hardest construction jobs, 
the old reliable “Standard” or 
block searifier, and combination 
roller-scarifiers. 

Whatever your need, one of 
these A-W Scarifiers will meet 
it. They are fully illustrated 
and described in General Cata- 
log No. 21-F. 

WRITE FOR YOUR COPY NOW 


THE AUSTIN-WESTERN ROAD 
MACHINERY CO. 
CHICAGO 
Branches in Twenty-Two Cities 





_ ED cAPORT OfPARTMERT 
Kaumacos> ALLL MACHINERY COMPANY OF AMERICA <aimacoa> 


 A.macee ew eee 





“Everything from a drag scraper to a road roller” 





LIFTING every dipperful 17 ft. to dump. this % 
yard Thew loaded 3/2 two-yard cars in an eigh 
hour day 


At that the contractor said he uldn t 
at cy 


THE THEW SHOVEL CO. 
LORAIN, OHIO 


(Thew 


Power Shovels 











BUCYRUS DRAGLINE EXCAVATORS 


Have won a reputation for 
dependability, low cost of 
operation, and steady out- 
put, the world over. 


Railroad type and revolving shovels, 
dragline excavators, dredges, etc. 


Send for Bulletin G-G. (379) 


BUCYRUS COMPANY 
South Milwaukee Wisconsin 
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Moon Co., Geo. C. ee ty N. J. 
as Sons J. A., Trenton, N. J. 
pson-Walton Co., "Cleveland, 0. 

Waterbury Co., New York. 

Wickwire Spencer Steel Corp., Worcester, Mass 

Williamsport Wire Rope Co., Williamsport, Pa. 
RUBBER TIRES. (See Tires) 
RULES, FOLDING 

Kolesch & Co., N. Y. € 

Lufkin Rule Co., Saginaw, Mich. 


SASH, ROLLED STEEL. (See Window Frames and 
Sash) 


SAW RIGS, PORTABLE 
*Knickerbocker Co., Jackson, Mich. 
*Ransome Concrete Mach. Co., Dunnellen, 
*Standard Scale & Supply Co., Pittsburgh, 
C. H. & E. Mfg. Co., Milwaukee Wis. 
Oshkosh Mfg. Uo., Oshkosh, Wis. 
SCARIFIERS 
*Acme Road Machy. Co., Frankfort, N. Y. 
*Austin Western Koad Mchy. Co., Chicago, 
*Barber Asphalt Paving Co., Philadelphia, 
*Buffalo Springfield Roller Co., Springtield, 
*Good Roads Machinery Co., Philadelphia, 
Adams & Co., J. D., Indianapolis, Ind. 
Galion Iron Works & Mfg. VUo., Galion, O. 
Huber Mfg. Co., Marion, O. 
Lyle Cul. & Rd. Equip. Co., Minneapolis, Minn. 
Russell Grader Co., Minneapolis, Minn. 
Universal Road Mchy. Co., Kingston, N. Y. 
SCRAPERS, ROAD 
*Acme Road Machy. Co., Frankfort, N. Y. 
*Austin-Western Road 7 f > hicago, Ill. 
*Baker Mfg. Co., Springfield, 
*Good Roads Machinery Co., Fnitedetphis, Pa. 
Adams & Co., J. D., Indianapoiis, Ind. 
Case Threshing Machine Co., J. I., Racine, Wis. 
East Iron & Machine Co., Lima, VU. 
Galion Iron Works & Mfg. Co., Galion, O. 
Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Lyle Culv. & Rd. Equip. Co., Minneapolis, Minn. 
Root Spring Scraper Co., Kalamazoo, Mich. 
Russell Grader Co., Minneapolis, Minn. 
Sidney Steel Scraper Co., Sidney, O. 
Western Wheeled Scraper Co., Aurora, Ill. 
“ar, = — LOADING 
*Baker acturing Co., Springfield, Ill. 
Smith abe 4 Mfg. Co., Kansas City, Mo. 
SCREENS, SAND, GRAVEL AND COAL 
*Allis-Chalmers’ Mfg. Co., Milwaukee, Wis. 
*Austin-Western Road Mchy. Co., Chicago, Ill. 
*Good Roads Mach’y Co., iw eee Pa. 
*Littleford Bros., Cincinnati, O 
*Weller Mfg. Co., Chicago, Tt 
Atlas Eng. Co., Milwaukee, Wis. 
Bartlett & Snow Co., Cleveland, oO. 
Chain Belt Co., Milwaukee, Wis. 
Gifford-Wood Co., Hudson, N. Y. 
Haiss Mfg. Co., Geo., New York. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Co., Chicago, III. 
Lyle Culv. & Rd. Equip. Co., Minneapolis, Minn. 
New Jersey Wire Cloth Co., Trenton, N. J. 
Robins Conv. Belt Co., N. Y. ¢. 
Russell Grader Co., Minneapolis, Minn. 
Sackett Sereen & Chute Co., H. B., Chicago, Ill. 
Webster Mfg. Co., Chicago, til. 
Wickwire Spencer Steel Corp., Worcester, Mass. 
SCREENS, SEWAG: 
Chain Belt Co.. 
Pacific Flush Tank Co., Chicago, III. 
Sanitation Corp'n, New York. 


SCREWS 
American Screw Co., Providence, R. I. 
Clark Bros. Bolt Co., Milldale, Conn. 
St. Louis Screw Co., St. Louis, Mo. 


-— DISPOSAL APPARATU: 
orr Co., The, New York City. 
Penias Flush Tank Co., Chicago, Il. 
Sanitation Corp’n, New York. 
SEWAGE PUMPS AND EJECT 
*Qtterson Auto bmg 3 Go., Springteld, 0 oO. 
Erie Pump & EB . Works, edina, N 
Pacific Flush Tan’ “Co., Chicago, Ill. 
Sanitation Corp’n, New York. 
Walworth Mfg. Co., Boston, Mass. 
Yeomans Bros. Co., Chicago, Ill. 


SEWER BLOCKS, SEGMENT 
American Vit. prota, fay Akron, O 
Denver Sewer Pipe & Cl y Co., Denver, Ool. 


E 
Milwaukee. Wis. 


3I 


Dickey Olay —y Hy ‘. Kansas Ba Mo. 
Macomb Sewer Pip Whe. he Macomb, 
McNutt Meter Ser Co., Brazil, Ind. 
Red Wing Sewer Pipe Co., Red Wing, Minn. 
SEWEB CLEANING APPARATU 
*Turbine Sewer Machine Co., Milwaukee, Wis. 
Champion Corporation, Hammond, Ind. 
Healey, P. J., New York. 
Thompson-Fleming Co., Inc., Buffalo, N. Y. 
SEWER PIPE AND DRAIN 
*Delaware Clay Products Co., Pittsburgh, Pa. 
American Vit. Products Co., Akron, O 
Blackmer & Post Pipe Co., St. Louis, Mo. 
Dee Co., Wm. E., Chicago, Il. 
Denver Sewer Pipe & Clay Co., Denver, Col. 
National Fireproofing Co., Pittsburgh, Pa. 
Kobinson Clay Product Co., Akron, O. 
SEWER RODS 
*Turbine Sewer Machine Co., Milwaukee, Wis. 
Bissell Co., F., Toledo, O. 
Champion a. Hammond, Ind. 
SHOVELS, ELECTRI 
ucyrus Co., South —~— 7. Wis. 
*Thew Shovel Co., Lorain, O 
Marion Steam Shovel Co., 
SHOVELS, GASOLINE 
*Bay City Dredge Works, Bay City, Mich. 
*Pawling & Harnischfeger Co., Milwaukee, Wis. 
*Thew Shovel Co., Lorain, 0. 
Fort Worse, Ind. 


Marion, oO. 


American Steel Dredge Co., 

Austin Machinery Corp’n, Chicago, 

Fairbanks Steam Shovel Co., Marion, O. 

Marion Steam Shovel Co., Marion, O. 
SHOVELS, HAND 

American Shovel & Stamping Co., Lorain, O. 

Ames Shovel & Tool Co., Boston, Mass. 

Beall Bros. Co., Alton, Ill. 

Chisholm Shovel Co., Cleveland, O. 

Conneaut Shovel Co., Conneaut, O. 

Hubbard & Co., Pittsburgh, Pa. 

Indiana Shovel Co., New Castle, Ind. 

Jackson Shovel Co., Montpelier, Ind. 

Pittsburgh Shovel Co., Pittsburgh, Pa. 

Russell Shovel Co., Aliquippa, Pa. 

Wood Shovel & Tool Co., Piqua, Ohio. 

Wyoming Shovel Works, Wyoming, Pa. 
SHOVELS, STEAM 

*Bucyrus Co., South Milwaukee, Wis. 

*Byers Machine Co., J. F., Ravenna, O. 

*Thew Shovel Co., Lorain 

American Steel Dredge Co., Fort Wayne, Ind. 
Austin Machinery ae n, "Chicago, Til. 
Ball Engine Co., Erie, Pa. 
Bellwood Steam Shovel . Bellwood, Pa. 
Browning Co., Cleveland, 
Fairbanks Steam Shovel -_ Marion, O. 
Industrial Works, Bay City, Mich. 
Keystone Driller Co., Beaver Falls, Pa. 
Marion Steam Shovel Co., Marion, O. 
Osgood Co., Marion, O. 
Smith Co., T. L.. oo Wis. 

SIGNS, STREET AND RO 
Baltimore Enamel & Nesalty Co., Baltimore, Md. 
Ingram-Richardson Mfg. Co., Beaver Falls, Pa. 
Lyle Culv. & Rd. Equip. Co., Minneapolis, Minn. 
N. Y. Enameled Steel Sign Co., New York. 
Safety Equipment Service Co., Cleveland, O. 
Thompson-Fleming Co., Inc., Buffalo, N. Y. 

Union Iron Products Co., East Chicago, Ind. 

SLATE, ROOFING 
Vendor Slate Co., Inc., 

SLATE, STRUCTURAL 
Penna. Structural Slate Co., Easton, Pa. 
Phenix Slate Co., Windgap, Pa. 
Structural Slate Co., Pen Argyl, Pa. 

SLEEVES, TAPPING AND VALVE 

*Mueller Mfg. Co., Decatur, Ill. 

*Rensselaer Valve Co., Troy, N. Y. 

*Smith Mfg. Co., A. P., East Orange, MN. J. 
SLUICE GATES. (See Gates. Sinice.) 
—. STACKS. ainee Stacks, Steel) 

SNO LEANING MA RY 

cAustin Weeters Road Mchy. Co., Chicago, Tl. 
*Baker Mfg. Co., Sp: eld, Til. 

*Cleveland Tractor Co., Cleveland, oO. 

*Good Roads Ma ‘achinery Co., Philadelphia, Pa. 
*Holt Mfg. Co., Peoria, Ti. 

*International Motor Co., New York. 

Barber-Greene Co., Aurora, Ill. 

Toy Co., W. M., Sidney, Ohio. 
J. T. Tractor Co., Cleveland, O. 
Owensboro STONE & Grader Co.. Owensboro, Ky. 


Easton, Pa. 


SPREADERS, STO 


A ey By Mch: 0., em = 
*Burch Plow Works Oo., Gcentiine. © 


* Indicates that the pects <- Bima carries an advertisement. See index facing inside back tag 
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Put Your Winter Work Up To Cletrac 




















fm work goes right ahead, no matter how cold the 


day, when Cletrac is on the job. 


That’s because the bulldog grip of 


Cletrac’s sharp-cleated tracks and the 
abundant power of its husky motor 


enables Cletrac to climb in and out of 


excavations, or up and down steep 
grades, over the most icy footing; like- 
wise to clear big snow drifts, or to keep 
plugging along with a grader, scrapers, 
or some other road building tool. 


There’s a Cletrac dealer near you 
who will be glad to demonstrate how 
you can ‘‘clean up’’ with Cletrac. 
Write direct to us for his name and 
other information. 


For full details, complete description 
and specifications, see Sweet’s Engi- 
neering Catalog. 


THE CLEVELAND TRACTOR CoO. 


Largest Producers of Tank-Type Tractors in the World 


19211 Euclid Ave. 


HARD THIS 
WAY. BUT- 





Cleveland, Ohio 


EASY ON A TRACK 
THE CLETRAC WAY 
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STACKS, STEEL 
*Connery & Co., Inc., oS aetin, Pa. 
*Heil Co., The, Milwauk eo, W: 
*Honhorst Co., Jos., Cincinnati Ohio. 
*Littleford Bros., Cincinna cinnati, O 
Blaw-Knox Co., Pittsburgh, Pa. 
Chatta. Boiler & Tank Co., oaeincees, Tenn. 
Chicago Bridge & Iron Works Chicag 
Petroleum Iron Works Ce. . Sharon, Pa. 
Scaife & Sons Co., Wm. B., Pittsburgh, Pa. 
Walsh & Weidner Boiler rt Chattanooga, Tenn. 
STEAM SHOVELS. (See @ Shovels, 8 ) 






STANDPIPES, TANKS AND TOWERS 
*Connery & Co., Inc., Philadelphia, Pa. 
*Pacific Tank & Pi Co., San cisco, Cal. 


Caldwell Co., W. Louisville K 
Chattanooga "Bir. & Tank Co., Chaltanco 
Chicago Bridge & Iron Works, Chattane 
Lancaster Iron Wks., neaster, Pa. 
Petroleum Iron Works Co., Sharon, Pa. 
Pittsburgh-Des Moines Steel Co., Pittsburgh, Pa. 
United Iron Works, Kansas City, M 

Walsh & Weidner Boiler Co., Chattanooga, Tenn. 

STEAM TURBINES 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*Westinghouse Elec. & Mig. Co., E. Pittsburgh, Pa. 
De Laval Steam Turbine Co., Trenton, N. J. 
Ingersoll-Rand Co., New York. 
STEEL PLATE CONSTRUCTION 

*Connery & Co., Philadelphia, Pa. 

*Heil Co., The, ’ Milwaukee, Wis. 

*Honhorst Co., Jos., Cincinnati, Ohio. 

*Littleford Bros., Cincinnati, 0. 

Bethlehem Steel Bridge Co., Bethlehem, Pa. 
Biggs Boiler Wks., Akron, 0. 

Birmingham Steel Corp., Birmingham, Ala. 
Blaw-Knox Co., Pittsburgh, Pa. 

Chatta. Boiler & Tank Co., Chattanooga, Tenn. 
Chicago Bridge & Iron Works, Chicago, Ill. 
Heltzel Steel Form & Iron Co., Warren, O. 
McClintic-Marshall Co., Pittsburgh, Pa. 
Pennsylvania Bridge Co., Beaver Falls, Pa. 
Petroleum Iron Works Go., Sharon. Pa. 
Pittsburgh- Des Msinee Steel Co., Pittsburgh, Pa. 


Seaife & Sons, ' a B., 

Toledo Crane Co., Toledo, O. 

Union Iron Works, be N. 4. 

Vulcan Iron Works, Jersey City, J. 

Walsh & Weidner Boiler Co., eeten Tenn. 
, MECHANIC. 


——- 
jouse Elec. & Mfg. ge, E. Pittsburgh, Pa. 


‘ie & Wilcox Co.., 

TREET AND ROAD SIGNS. ” (See Signs, Street 
and Road.) 

STREET CLEANERS’ CARTS 
*Rochester Oan Co., Rochester, N. Y. 
*Tarrant Mfg. Co., ‘Saratoga Springs, N. Y. 
Durlach Can & Iron Works, Brooklyn, N. Y. 

SPRINKLERS 


, Tenn. 








STREET FLUSHERS AND 
*Anstin-Western Road Machy. Co., Chicago, Ill. 
*Autocar Co., Ardmore, Pa. 

*General Motors Truck Co., Pontiac, Mich. 

*International Motor Co., New York. 

7" al Supply oo. ‘South Bend, Ind. 
agon Co., Tiffin, O. 

ownite Co., Se O. 

Etnyre & Co., D., Oregon, Ill. 

Federal Motor Threck Oo., Detroit, Mich. 

Four Wheel Drive Auto Co., Clintonville. Wis. 

Int'l. Harvester Co. of Am., Chicago, Ill. 

Packard Motor Car Co., Detroit, Mich. 

Pierce Arrow Motor Car Co., Buffalo, N. Y. 

Service Motor Truck Co., Wabash, Ind. 

STREET LAMP POSTS 
*Electric Railwa apes Co., Cincinnati, O. 
*General Elec. Oo., omnes, N.Y. 
owes ~ 4.4, Go. B. L. Pittsburgh, Pa. 

4 
*Union etal 1 ate. Go, Canto 

STREET SWEEPER. 

*Austin-Western 


Road Me . Co., Chicago, Tl. 
conn Sales Corp’n., New 
Good Roads Machin 


m Co., Tiffin, 
Universal R Road Mchy. Co., Kingston, N. Y. 
senvorunAl, STEEL AND TRON. (See Bridges 
an 
PU 
Bennett & Co Westesvitie, 0. 
fivée Tron Wark, Dane 
Lewis & Valen tine, Reslyn, Lt Z. 
as Elevator Oo., Ohicage, Ill. 








* Indicates that the manufacturer carries on odvertisement. 
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SUBVEYORS’ INSTRUMENTS. (See Instruments.) 
TABLES AND BOARDS, DRAWING. (See Draw- 


*Pawling & Harnishfeger Co., Milwaukee, Wis. 
Construction Mach’y Co., Waterloo, Ia. 
TANKS, AIR COMPRESSOR 


Bros., Cincinnati, 0. 
Abendroth & Root Mfg. Co., New York. 
Biggs Boiler Wks., Akron, 0. 

Indiana Air Pump Co., Indianapolis, Ind. 
Chicago Bridge & Iron ‘Works, icago, Ii. 
Ingersoll-Ran .. New York. 

Lancaster Iron Wks., Lancaster, Pa. 

National Tube Co., Pittsburgh, Pa. 

Petroleum Iron Works Co., Sharon, Pa. 
Pittsburgh-Des Moines Soot Co., Pittsburgh, Pa. 
Scaife & Sons Co., W. Pittsb urgh, Pa. 
Westinghouse Tract. Breke Co., Wilmerding, Pa. 
Worthington Pump & Machy. Corp., New York. 

TANKS FOR OIL 

*Connery & Co., sng oy Pa. 

*Heil Co., Milwauk: 

*Honhorst Co., Jos., Cincinnati, Ohio. 


*Kittleford Bros., Cincinnati, 

*Pacific Tank & Pipe Co., San Prancisco, Cal. 
Biggs Boiler Wee Co., Akron, O. 
Bowser & Co., 8 .F., Fort Wa e, Ind. 

Chatta. Boiler & Tank Co., ttanooga, Tenn. 
Chicago Bridge & Iron Works, Chicago, Ill. 

Dover Boiler Works, New ww 
Fouts Co., O. C., Middletown 
Petroleum Iron Works Co., a Pa. 
Pittsburgh-Des Moines Steel os Pittsburgh, Pa. 
Riter-Conley Co., Pittsburgh, 

Scaife & Sons Co., Wm. B., Pittsburgh, Pa. 

United Iron Works, Kansas City, Mo. 

Walsh & Weidner Boiler Co., Chattanooga, Tenn. 
Wayne Oil Tank & Pump Co., Ft. Wayne, Ind. 
TANKS, STEEL 

*Connery & Co., Philadelphia, Pa. 

*Heil Co., Milwaukee, Wis. 

*Honhorst Co., Jos., Cincinna 


saan. 
Me gg Bros. Cincinnati, 
Boiler Wie. Akron, 0. 
offean Co., — Ky. 


Chatta. Boiler » Tank Oe , Chattanooga. Tenn. 
Chicago Bridge & Iron Works, ey ?" 
Columbian Steel Tank Co., Kansas City, 
Hardesty Mfg. Co., R., , 2, Col. 
Lancaster Iron Works, Lancaster, ~ 
Petroleum Iron Works Co., Sharon. 
Pittsburgh-Des Moines Steel Co., Pittsburgh, Pa. 
Scaife & Sons, Wm. B., Oakmont, Pa. 

D 


Co., San Francisco, Cal. 
Caldwell Co., W. E., Louisville. Ky. 
Davis & Son, G. M,, Palatka, Fla. 
Eagle Tank Co., Chicago, Ill. 
Hauser-Stander Tank Co., Cincinnati, O. 
Kalamazoo Tank & Silo Co., a aw ae. 
National Tank & Pipe Co., Portland, O 
Redwood Manufacturers Co., San Peanciece, Calif. 
Scaife & Sons, Wm. B., Oakmont, Pa. 
Stearns Lumber A. T., Boston, Mass. 
U. 8S. Wind Engine & Pump Co., Batavia, Ill. 
Wendnagel & Co., Chicago, Ill. 
TANK WAGONS 
*Acme Road Mach. Co.. Frankfort. W. Y. 
*International Motor Co., New York. 
TAPES, STEEL AND METALLIC 
Dietzgen Co., Eugene, New York. 
Keuffel & Esser Co., Hoboken, N. J. 


Starrett. 
TAPPING MACHINE 

Hays Mfg. Co., Erie, Pa. 

Mueller Mfg. Co. , H.. Decatur, Ill. 

Smith Mfg. Co., A. P., E. Orange, N. J. 


TAR 

*Barrett Oo.. New York. 
TAR KETTLES. (See Kettles) 
TIES, STEEL 

*Koppel Industrial Car & Equip. Co., Koppel, Pa. 

Carnegie Steel Co., Pittsburgh, Pa. 

s Steel Co., Williamsport, Pa. 
RUBBER. (For Motor Trucks.) 
*Kelly Springfield Tire Co., New York. 
Firegtone Tire & me > Akron, O. 
Goodrich Rubber Oo., ¥., Akron, O. 


See index facing inside back cover. 
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LLCO TEEEEEE COCCEREUUETELE CORREEURCUCEEE COUERCO RATER CUCUURREAETUE CEDEUOCCRTRT COEEUTEEOE COENEN ett eaeitt 


Over Fifty Million People in North 
America Daily Drink Water Chlo- 
rinated by W & T Apparatus 


And by so doing are protected 
against water-borne disease. 


In 1913 an Urban population of 16,500,- 
cco people were supplied with filtered 
water and the typhoid fever death rate 
was 16 per 100,000. 


Art the close of 1920 an Urban popula- 
tion of over 50,000,000 people were sup- 
plied with CHLORINATED water (some of 
which was both filtered and chlorinated) 
and the typhoid fever death rate had 
dropped to § per 100,000. 


Six of the fifty million live in New York City. What further proof is needed of the effi- 
W & T Apparatus protects every drop of water cacy of modern methods of water purifica- 
supplied to the metropolis. This is one of > 
the W & T installations on New York's tion! 

water supply. : ; 
W & T Apparatus to control the applica- 
tion of minute = quantities of Liquid Chlo- 
rine (the 100% sterilizing agent) is the 
standard water purification equipment. 
How about your community? Our book- 
let “Why Chlorinate Water?” will be 

mailed to any address on request. 


Wallace & Tiernan Co., Inc. 


Manufacturers of W {3 T Chlorine Control Apparatus 
for the disinfection of sewage and for swimming 
pool sterilization and W & T Equipment for 
paper and textile bleaching. Also the Booth Dry 
Feeder for the application of pulverized chemicals. 


Newark, New Jersey 


SHURE GOGRERECEERED COCEEOAOORGETE =GOOGEAEODEENIE BEDDTINIIRDID LETTITEITIT ITO MTITT ITI ITTY TTT TIT IMTITIITITTIT 


Brancu Orrices 
Chicago Atlanta - San Francisco ~- Pittsburgh 
Dallas Kansas City Toronto, Canada 
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TY 


Where tc 


Goodyear Tire & Rubber Co., Akron, O. 
Republic Rubber Co., Youngstown, O. 
U. 8. Tire Co., New York. 
TOOL HOUSES, PORTABLE STEEL 
*Littleford Bros., Cincinnati, O. 
TOWERS (See Standpipe Tanks and Towers) 
TRACKS, INDUSTRIAL AND PORTABLE 
*Easton Car & Constn. Co., New York. 
*Koppel Ind. Car & Equipment Co., Koppel, Pa. 
Chase Fdry. & Mfg. Co., Columbus, VU. 
Hunt Co., inc., C. W., West New Brighton, N. Y 
Lakewood Engineering Co., Ceveland, VU. 
Light Railway Equipment Co., Philadelphia, Pa. 


TRACTORS 

*Alls-Chalmers Mfg. Co., Milwaukee, Wis. 

*Cleveland Tractor Co., Cleveland, oO. 

*Dayton-Dowd Co., Quincy, 

*Fairbanks, Morse & Co., Onicago, Ii. 

*Holt Mfg. Co., Peoria, i. 

*International Motor Co., New York. 

*White Company, The, Cleveland, VU. 
Advance-Rumely Thresher Co., Laporte, Ind. 
Avery Co., Peoria, Ill. 

Barrett-Cravens Co., Chicago, Ill. 
Bates Machine & Tractor Co., Joliet, Ill. 

Best Tractor Co., C. L., San Leandro, Cal. 
Case Thresking Machine Co., J. I., Racine, Wis. 
Clark Tructractor Co., Chicago, II]. 

Dart Truck & Tractor Corp., Waterloo, Ia. 

Four Wheel Drive Auto Co., Clintonville, Wis. 

Hart-Parr Co., Charles City, Iowa. 

Huber Mfg. Co., Marion, O. 

J. T. Tractor Co., Cleveland, O. 

Oliver Tractor Co., Knoxville, Tenn. 

Selden Truck Corp’n., Co., Wabash, Ind. 

Service Motor Truck Co., Wabash, Ind. 

Watson Products Corp., Canastota, N. Y. 
TRAFFIC SIGNS 

Ingram-Richardson Mfg. Co., Beaver Falls, Pa 

Lyle Culvert & Road Eq. Co., Minneapolis, Minn. 

Thompson-Fleming, Inc., Buffalo, N. Y. 

Union Iron Products Co., E. Chicago, Ind. 


TRAILERS FOR TRUCKS AND spaqpens 
Arcadia Trailer Corp., Newark, N. 
Eagle Wagon Works, "Auburn, N. 7. 
Highway Trailer Co., Edgerton, Wis. 
Lee Trailer & Body Co., Chicago, IIl. 
Troy Wagon Works, Troy, O 
Warner Mfg. Co., Beloit, Wis 
Watson Products Corp’n., Canastota, N. Y. 
TRAILERS, INDUSTRIAL 
Chase Fdry. & Supply Co., Columbus, O. 
Electric Wheel Co., Quincy, Il. a 
Lakewood Engineering Co., Cleveland, O. 
Lee Trailer & Body Co., Chicago, Ill. 
TRAMWAYS, AERIAL WIRE ROPE 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Leachen & Sons Rope Co., A., St. Louis, Mo. 
TRANSFORMERS 
*Allis-Chalmers Mfg. Co., Milwaukee, we. 
*General Electric Co., Schenecta , N. 
*Westinghouse Elec. é Mfg. Co., 
Kuhlman Electric Co., Bay City, “Mich. 
TRANSITS AND LEVELS. (See Instruments.) 
TRANSMISSION MACHINERY. POWER 
*Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
*General Electric Co., Schenectady, N. Y. 
*Weller Mfg. Co., Chicago, Til. 
Dodge Mfg. Co.,” Mishawaka, Ind. 
Link-Belt Co., Chicago, Ill 
Webster Mfg. Co., Chicago, Il. 
TRASH CANS. (See Cans) 
TREADS, SAFETY 
American Abrasive Metals Co., 
American Mason Safety Tread Co., 
Concrete Steel Co., New York. 
Irving Tron Works, Long Island City 
TRENCH BRACES. (See Braces, Trench) 
TRENCH EXCAVATORS, (see Excavators, Ditch & 
Trench) 
TRENCH PUMPS. (See Pumps, Contractors’) 
TURBINES 
*Allis-Chalmers Mfg. Co. Leen ma Wis. 
*General Electric Co., Schenectady, N Y. 
*Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
De Laval Steam Turbine Co., Trenton, N. J. 
Ingersoll-Rand Co., New York. 
Midwest Engine Co., Indianapolis, Ind. 
USED MACHINERY 
*Craven Co., Frank T., New York. 
*Weiss, B. M., Philadelphia, Pa. 


New York. 
Lowell, Mass. 


y ited gh, Pa. 


»Purchas 


VALVE CONTROL APPARATUS, ELECTRIC 
*Payne Dean Ltd., New Yor 
VALVES, GATE AND INDICATOR POSTS 


range, N. J. 
Falve Mfg. éo., Indian Urchard, Mass. 
Valve Mfg. Co., Williamsport, Pa. 
alve Co. Waterford, Y. 

Fairbanks Co., Th he, New York. 

Iowa Valve Co., Oskaloosa, Ia. 

Kennedy Valve Mfg. Co., Elmira, 

Ludlow Valve Co., Troy, mi. Be 

Lunkenheimer Co., Cincinnati, O. 

Pratt & Cady Co., Inc., ae Conn. 

enaaenee Valve Co., Troy, . 

ood & Co., R. D., Philadelphia, Pa. 
VALVE BOXES AND HOUSINGS 
*Central Foundry Co., New York. 
*Mueller Mfg. Co., H., Decatur, Ill. 
. Co., A. P., East Orange, N. J. 
Pipe & Pary. Co. Dartington, N. J. 

Chapman Valve + a Co., Indian Orchard, Mass. 

Clark Co., H. attoon, Ill. 

Clow & Sons, y B., Chicago, Il. 

Columbian Iron Works, hattanooga, Tenn. 

Darling Valve “e. Co., a catia Pa. 

Eddy Valve Co aterford Be 

Fairbanks Co., The, New . 3 

Iowa Valve Co., Oskaloosa, Ia. 

Kennedy Valve Mfg. Co., Elmira, N. Y. 

Ludlow Valve Co., y, N. Y. 

Pratt & Cady Co., Inc., Hartford, Conn. 

Rensselaer Valve Co., Troy, N. Y. 

8. E. T. Valve & Hydrant Co., New York. 

Wood & Co., R. D., Philadelphia, Pa. 
VENTILATORS 

American Blower Co., Detroit, Mich. 

Edwards Mfg. Co., Cincinnati, O. 

Milwaukee Corrugating Co., Milwankee, Wis. 
WAGONS. (See Dump Carts and Wagons.) 
WAGON BODIES. (See Dump Bodies) 

WAGON LOADERS. (See Loaders, Gravel and 
Wagon) 
WALLBOARD 
*Carey Co., Philip, Cincinnati, Ohio. 

Beaver Board Companies, Buffalo. N. Y. 

Bird & Son, Ine., E. Walpole, Mass 

Cornell Wood Products Co., Chicago, Ill. 

Haverhill Box Board Co., Haverhill, Mass. 

MacAndrews & Forbes Co., New York, N. Y. 

Plastergon Wall Board Co., Buffalo, N. Y. 

United States Gypsum %o., Chicago, III. 

Upson Co., The, Lockport, Y. 

Waldorf Paper Products Co., St. Paul, 
WALL TIES 

Concrete Steel Co., New York 

Consolidated Expanded Metal Co., 

Berger Mfg. Co., Canton, O. 

Milwaukee Corrugating Co.. Milwankee Wie 

Niagara Metal Stamp. Corp., Niagara Falls, N. Y. 
WATER MAIN CLEANING 

*National Water Main Cleaning Co.. New York. 
WATER MAIN TAPPING MACHINES 

*Mueller Mfg. Co., H., Decatur, Ill. 

*Smith Mfg. Co.. A. P., E. Orange, N. J. 

WATER METERS. (Sea Meters. Water and Oi) 
WATERPROOFING COMPOUNDS AND MATERIAL 
*Barber Asphalt Paving Co.. Philadelphia, Pa. 

*Barrett Company, New York. 

*Carey Company, Philip, Cincinnati, O. 

*Standard Oil Co. (Indiana). Chicago, Ill. 

*Truscon Laboratories, Detroit, Mich. 

Anti-Hydro Waterproofing Co.. New York. 

Atlantic Refining Co., Philadelphia. P. 

General Fireproofing Co.. Youngstown, O. 

Granitex Corp.. New York. 

Horn Co., A. C., Long Island City, N. Y. 

Master Builders’ Co., Cleveland, O. 

Minwax Co., The, New York. 

Protexol Corpn., New York. 

Ruberoid Co., New York. 

Sonneborn Sons, Inc., New York. 

Texas Company, New York. 

Tork Rrotherae New York. 

WATER PURIFICATION 

*Electro Bleaching Gas Co., New York. 

*Mathieson Alkali Works, Inc.. New York. 

*Penna. Salt Mfg. Co., Philadelphia, Pa. 

*Pittsburgh Filter & Eng. Co., Pittsburgh, Pa. 

*Wallace & Tiernan Co., Inc., Newark, N. J. 

Clow & Sons, J. B.., Chicago. ‘TL. 

N. ¥. Continental Jewell Filter. Co., Nutley, N.J. 

Norwood Eng. Co., Florence, Mass. 


N. Y. 


Minn. 


. - 
_ Pa. 


"Indicates that the manufacturer carries on odvertisement. See index facing mside back cover. 
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CLEAN YOUR WATER MAINS 


One does not have to be an expert mathematician 
to figure out that a clogged water main calls for a 
stronger pressure and that in turn calls for more coal 
—and literally burning up money. Wecan show you 
how to get dollar for dollar value out of every ton 
of coal. We can show you how to clean the water 
mains quickly and cheaply. Send us your address— 


that’s all we ask of you. 


National Water Main Cleaning Co. 
Hudson Terminal Building 


NEW YORK CITY 











This Hydro Pneumatic Tank is built 


We manufacture a complete line of 
Storage Tanks for gasoline and road 


and Hydro Hoists for Motor Trucks. 





Steel Stacks 


for power plants are com- 
pletely fabricated in our 
plant and shipped in sev- 
eral sections for erection. 


Welded Tanks for Every Purpose Send your specifications. 
for a working pressure of 100 pounds. trax HEIL co. 


oil, Underground Tanks, Air Re- 1243 26th Ave., Milwaukee, Wis 
ceivers and Special Tanks, Dump Bodies Distributors in Principal Cities 

















Full Circle, Standard ‘‘Auto Crane,” 
Model “1” Auto Crane. Write for 


Bulletins 
THE BYERS MACHINE CO. 
480 Sycamore St. Ravenna, Ohio 


Agents in Leading Cities 











LYNCHBURG FOUNDRY COMPANY 


LYNCHBURG, VA. 
Manufacturers of 


Cast Iron Water and Gas Pipe 
Flanged Pipe and Flanged Fittings 


QUICK—RELIABLE SERVICE 
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pemeae Co., New York. 
R. U . Company, New York. 
Roberts Filter Co., ww Pa. 
Scaife & Sons Co.. B., Pittsburgh, Pa. 
WATER ameenanene 
*Mueller Mfg. Co., Decatur, Ill. 
*Union Water Meter Co., Worcester, Mass. 
Pacific Flush Tank Co., Chicago, Ill. 
WATER SOFTENERS 
*Pittsburgh Filter & Eng. Co., Pittsburgh, Pa. 
American Water Softener Co., Philadelphia, Pa. 
Borromite Co., Chicago, Ill. 
International Filter Co., Chicago, III. 


N. Y. Continental Jewell Filtr. Co., Nutley, N. J. 


Permutit Company, New onan 
Refinite Co., Omaha, Neb 
Roberts Filter Mfg. Co., Darby, Pa. 
Scaife & Sons, W. B., Pittsburgh, Pa. 
WATER WHEELS 
*Allis-Chalmers Mfg. Co., 9 Wis. 
Leffel & Co., a ‘Springfield, 
Pelton Water Wheel Co., San \ Cal. 
Smith Company, 8. Morgan, York, 
WELDING APPARATUS 
*General Electric Co., Schenectady, N. Y. 
Milburn Company, Alex., Baltimore, Md. 
Oxweld Acetylene Co., Newark, N. J. 
WELL SCREENS 
*Johnson, Edw. E., Inc., St. Paul, Minn. 
WELL-DRILLING AND BLAST HOLE MACHINES 
*American Well Works, Aurora, Ill. 
Armstrong Mfg. Co., Waterloo, Iowa. 
Keystone Driller Co., Beaver Falls, Pa. 
Leidecker Tool Co., Marietta, Ohio. 
Loomis Machine Co., Tiffin, O. 
Sanderson Cyclone Drill Co., Orrville, Ohio. 
Sparta Iron Wks. Co., Sparta, Wis. 
Star Drilling Machine Co., Akron, O. 
WHEELBARROWS 
Akron Cultivator & Mfg. Co., fam. 0. 
Jackson Mfg. Co., Harrisburg, P 
Kilbourne & Jacobs Mfg. Co., Gaenten, 
Lansing Co., Lansing, Mich. 





Sidney Stee] Scraper Co., Sidney, O. 
Sterling Wheelbarrow Co., Milwaukee, Wis. 
a a lron Wks., G. L., Long Island City, 


Tolede ‘Wheelbarrow Co., Toledo, O. 


WINDOW FRAMES AND SASH. (Metallic.) 
International Steel & Iron Co., Evansville, Ind. 
Lupton’s Sons Co., David, Philadelphia, Pa. 

WIRE AND CABLE 

*General Electric Co., Schenectady, N. Y. 
American Steel & Wire Co., Chicago, Ill. 
Habirshaw Elec. Cable Co., "Ine., -C 
Hazard Mfg. Co., Wilkesbarre, Pa. 
Macwhyte Co., Kenosha, Wis. 

National India Rubber Co., Bristol, R. I. 
New York Insulated Wire Co., New York. 

Okonite Co., New York. 

Roebling’s Sons Co., J. A., Trenton, N. J. 
Safety Ins. Wire & Cable Co., New York. 
Simplex Wire & Cable Co., Boston, Mass. 

Standard Underground Cable Co . New York. 
Tubular Woven Fabric Co., Pawtucket, R. I. 
Waterbury Co., New York. 

WIRE GLASS 
Mississippi Wire Glass Co., New York. 

WIRE MESH REINFORCEMENT 

*American Steel & Wire Co., Chicago, Ill 

*National Steel Fabric Co., Pittsburgh, Pa. 
Wickwire Spencer Steel Corp., Worcester, Mass. 

WIRE ROPE. (See — aaa 

WOODWORKING MAC 

*Fairbanks-Morse & Co., Oo. Ohicag ‘o, Til. 

*Ransome Concrete Mach. Co., Dunellen, N. J. 

WOOD PRESERVATIVES 

*Barrett Company, New York. 

*Truscon Laboratories, Detroit, Mich. 
General Chemical Co., New York. 

Protexol Corpn., New York. 

Republic Creosoting Co., Indianapolis, Ind. 

WRENCHES 
Erie Tool Works, Erie, Pa. 

Greene, Tweed & Co., New York. 
Lowell Wrench Co., Worcester, Mass. 














“THE STANDARD” LINE OF 


Contractors’ Equipment 


Concrete Mixers, Street Pavers, Hoists, 
Pumps, Gas, Gasoline and Oil Engines, Ma- 
terial Elevators, Spouting Equipment, Wheel- 
barrows, etc. Also wagon and motor truck 
scales. Send for Catalogue No. 69. 


THE STANDARD SCALE AND SUPPLY 
COMPANY 
1631 Liberty Avenue, Pittsburgh, Pa. 


New York Philadelphia Baltimore Cleve- 
land Chicago Detroit Dallas 

















CULVERT PIPE— 
WALL COPING — 
FLUE LINING— 
STOVE PIPE— 


Prompt THE DELAWARE CLAY PRODUCTS CO. 


807 WESTINGHOUSF BLDG., 


Deliveries 





Sen id 
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HOLLOW BUILD- 
ING TILE—DRAIN 
TILE—FIRE CLAY 
—ETC. :: :: 3: 






DEL AWARE 








Write for 


PITTSBURGH, PA. Information 
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». Here’ Service 
; for You a 

















OF COUuUs‘Se 


July 30th Campbell & Lattimore, of Toronto, 
placed an order at the factory for a 21-E Ran- 
some Paver to be sent to St. Catherines, On- 
tario. 

Seven days later the machine was mixing con- 
crete on the job: 

It was Saturday noon when they came to Dunellen to see 
for themselves how Ransome pavers are made, and,—as it 
turned out,—to place this order. 

They asked us to rush the shipment—and we certainly 
did. The paver was loaded, shipped to Canada with a 
messenger following the car through, unloaded, moved to 
the job under its own power—and at 10 A.M. the follow- 
ing Saturday was mixing concrete. 

Saturday noon puts no stop to Ransome Service. When our 
customers need a Ransome machine in a hurry they get it 
in a hurry—week-end or no week-end. 


The mechanical reasons 
why contractors prefer 
the Ransome 21-E Paver 
are told in Bulletin 106. 





RANSOME CONCRETE MACHINERY CO. 
1772 Second Street, Dunellen, N. J. 
Manufacturers of Mixers, Pavers, Pneumatic Mixers, Chuting Plants, Hoist Buckets, Bins, Cars, Carts, Etc 


ANSE 
o 


31-208 
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Heavy Duty Autocars 
build California roads 


OLLINS & SEPPI, 

of Healdsburg, Cal., 
like hundreds of highway 
contractors all over the 
country, are building 
better roads at new low- 
cost figures with Autocar 
motor trucks. 


The Heavy Duty Autocar eliminates waste 


It is the economical motor truck 


$4350, 120-inch wheelbase chassis (weight 7,000 pounds) 


$4500, 156-inch wheelbase chassis (weight 7,150 pounds) 
(F. O. B. Ardmore, Pa.) 


The Autocar Company, Ardmore, Pa., Established 1897 


Autocar 


Wherever there’s a road 
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is97- Aytocar-1°21 


Wherever there's a road 





in gas consumption 
in oil consumption 


in time of goods in transit 
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Cutting Labor Cost in Road Building 


Carrying Dry Aggregates from Bins to Mixers or from Mixers to Grade by 
Special Trucks Reduces Cost of Construction and Increases Speed 


HREE men to the wheelbarrow 
T load, nine wheelbarrows in 

operation, a total of 27 men 
to feed one mixer—and that wasn't 
all the labor that was eliminated. 
For the stone, sand and cement must 
be hauled to convenient distances 
along the roadway. This means 
trucks or wagons and more men, 
also much waste of material. That 
was the condition under which Wing 
and Munger were laying a concrete 
road between East Avon and Cone- 
sus Lake, N. Y., and they are exam- 
ples of many others. 

A 1%-ton truck, especially built and 
equipped for such work, showed them a 
saving possible through the elimination of 
most of the labor—to say nothing of the 
waste accompanying the dumping and re- 
shoveling of aggregates along the road. 
The truck with two 34-cubic-yard hoppers 
dumping independently to the rear by grav- 
ity received the proper quantity of sand and 








OVEL PILES THE 
HIGH’S TRUCK IN CINCINNATI, OHIO 


LOUIS SILVESTER, HARTFO 


est 


LOAD ON FRANK 








a ae ity 


_ > = 


FROM AN OVERHEAD BIN 


stone—one batch in each hopper. This was 
quickly carried to the mixer and dumped 
into the skip, where the cement was added. 
This eliminated 27 men, 9 wheelbarrows and 
18 shovels; two heavy trucks were re- 
leased for other work, saving twice handling 
sand and stone and the 7 per cent loss due 
to the rehandling. 

The 27 men on this job were paid $81 a 
day, which would amount to $20,250 per 
year. On many jobs the laborers 
are higher-paid, and there are also 
the other savings mentioned above. 
The labor saving alone would pay 
for 7 trucks each year. A time 
study of the truck operations is in- 
teresting. The farthest end of the 
grade from the loading bin was ex- 
actly 3 miles. Over this haul the 
truck established the following av- 
erage time, hauling dry 
aggregate: 


a 


concrete 


ED, CONN., LOADS HIS TRUCK 
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builders. Equipped with power dump 

hydraulic or 
and 
from 1 to 5 cubic yards, motor trucks 


bodies, controlled by 
mechanical ~ hoists, carrying 
have enabled contractors to increase 
the efficiency of the working forces 
to a remarkable extent. 

Last fall, for instance, T. P. Fitz 
gerald iaid 12 miles of brick paving 


between Ashtabula and Conneaut, 


THE STEAM SHOVEL PROPERLY OPERATED Puts A BiG Ohio, in the record time of 92 days. 
LOAD ON THIS TRUCK OF J. S. FERGUSON, CLEVELAND, Mr. Fitzgerald gave credit to his 


OHIO, WITHOUT DAMAGE 


Loading 2 hoppers, including backing, etc 
Running 3 miles on rough road eutswenet 
Dumping 2 hoppers, including backing, etc. . 
miles empty ; 


4 minutes 
1 minutes 
2 minutes 
{ 


Running 3 ) minutes 


fotal round-trip time average:..... 27 minutes 

On this long haul each truck can make 
two trips per hour hauling four batches. 
This makes 20 trips or 40 batches 
each day. Every half-mile under 
this 3 miles means a big difference 
in time. 

\t its very best, the road builders’ 
year is a pro- 
ductive work is The 
winter months stop operations, on 
many days rain prevents working, 


short one as far as 


concerned. 


and time is often lost on account of 
shortage of materials or difficulty 
in preparing the road-bed, or be- 
labor troubles. The pro- 
gressive road builder has learned 
that he must take advantage of 
every minute suitable for road work. 
his means the the most 
machinery and equipment that will speed up 
the work. 

Motor trucks have come to the front as 
efficient machinery for contractors and road 


cause of 


use of suitable 





fleet of 14 motor trucks for this 
record. 

Grover L. Peddicord, of Baltimore, 
operates his 3'4-ton truck 40 miles a day, 
making five 8-mile trips on an average. He 
hauled 5,750 tons of building material in 
230 days last year for a total 


$5,217.40. This includes all items of truck 


cost of 





THE SILVER LANE SAND COMPANY, HARTFORD, CONN. 
FINDS THAT HAND LOADING PAYS UNDER SOME CIRCUM- 


STANCES 


expense, as well as $2.64 per day office over- 
head. and gives an average of $22.68 per 
cay, or 9I cents per ton. 

Working on the excavating job of the 
}aldwin Reservo?r at Cleveland, J. S. Fer- 
guson hauled from 2% to 4% cubic 
yards per day in his 3'%2-ton truck, 
the haul being up-hill over a rough 
road one way. He averaged twenty 
3-mile trips per day at a cost of 
$23.78, making the unit cost 27.9 
per cubic yard. 

A 5-ton truck owned by the Brick 
Cartage Company of Chicago de- 
livers an average of 10,000 facing 
brick a day during the busy season, 
which lasts for about 8 months. On 
local work the trucks average about 


7 
i 








WHEN IT COMES TO DUMPING, THE DUAL GRAVITY SIDE- 
DUMP BODY ON THE TRUCK OF THE BROAD BROOK COM- 
PANY, BROAD BROOK, CONN., IS WORTH WHILE 





$2.11 per 1,000 brick. On outside 
work, such as to Wilmette, 18 miles, 











this is $6.77 per thousand, a low figure 
considering quick delivery and distance. 
\ccording to Frank Sattler, of Pitts- 
uirgh, Pa., during a period of 630 days his 
3!4-ton truck carried 15,120 tons of gravel, 
sand and dirt for $18.04 per day, or 75 cents 
During this time the truck 
traveled 25,200 miles. 
McCarron, 


por ton handled. 


Charles building material 
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hauling contractor of Philadelphia, Pa., 
states that in three years his fleet of four 
trucks on their regular work made seven 
g-mile trips per day, averaging 4 tons per 
trip. Even including $2.30 per day for ad- 
ministrative overhead, the trucks finish such 
a day’s work for $22.58. This is a cost of 
but 63 cents per ton handled. 


\CKNOWLEDGMENT.—Illustrations — by 


courtesy ot 
Selden Truck Corporation, Rochester, N. Y. 


Laborers Remove Forms 


Reinforced-Concrete Builders Strenuously Oppose Carpenters for This Work 


HE following letter was received by 

the Bulletin of the Associated General 
Contractors, from Tylor Field, Vice- 
President and Treasurer of the Ferro Con- 
crete Company of Cincinnati, Ohio, in re- 
sponse to a request for opinions regarding 
the question, “Who Shall Remove Forms?” 
“Our principal business since 1903 has 
the erection of reinforced concrete 
buildings. During this time we have, prac- 
tically without exception, used laborers for 
the wrecking and removing of wooden con- 


' 
pecn 


A Factory-made 


FACTORY-MADE expansion joint, con- 

A sisting of a uniform body of pure as- 
phalt compound, compressed under roller 
pressure between two layers of high grade wool 
felt saturated with asphalt and bonded together 
inseparably, is manufactured under the trade 
name “Elastite’ by the Philip Carey Co., 9 
Wayne, Ave., Lockland, Cincinnati, Ohio. The 
thickness of the strips of Elastite is deter- 
mined by the amount of asphalt compound used 
in its manufacture and this is governed by the 
requirements of the installation for which the 
Elastite is to be used. No spacing strips are 
required with this expansion joint, as it is laid 
before the pavement is put down and becomes a 
permanent and integral part of the work with 
obvious economy. It may be used as a lateral 
or longitudinal joint in concrete, brick, wood- 
block, granite-block and other types of pave- 
ment, as a joint in sidewalks, around lamp 
posts and between concrete curbs and walks. 
Elastite expansion joint can be installed 


wherever good engineering practice indicates 
the need of provision to prevent buckling, crack- 
ing, or excessive pressure from the expansion 
of surface materials. 
and 


In concrete wood block 


granite streets, Elastite should be laid 


and we feel confident that 
nandy laborers, under a good foreman, can 
do this work much more cheaply than can 
carpenters. In some instances we have a 
carpenter act as foreman, but the work is 
done by the laborers and we would oppose 
mest strenuously this work being given to 
carpenters. Their only possible claim, as 
we see it, is that it is handling wood, and 
this certainly would be poor grounds for 
such a claim. It is not, in our opinion, car- 
penter work in any way.” 


crete forms, 


Expansion Joint 


longitudinally between the curb or gutter and 
along the car tracks, and transversely at in- 
tervals to absorb longitudinal stresses, due to 
expansion. In brick paving, it should be in- 
stalled longitudinally next to the curb or gutter 
and along the car tracks. In cement side- 
walk construction, the transverse installation 
should be made at predetermined intervals. 
Longitudinal installation should be provided be- 
tween corner blocks and the curbing, to pre- 
vent buckling of the sidewalk and breaking of 
the curb by the pressure of the expansion. 

After completing a paving job in which 30,- 
000 lineal feet of Elastite were used, the pav- 
ing contractor wrote to the manufacturers as 
follows: 

“It is a very convenient method of putting 
in an expansion joint and I like it far better 
than the poured joint. I consider it somewhat 
cheaper in the long run, besides being much 
better in many other ways. The great ad- 
vantage of Elastite is that it remains where 
it is placed, while the poured joint will run 
wherever it is possible for it to get. It is 
clean to handle and does away with the pitch 
kettle and pouring nuisance. I am strong for 
Elastite.” 
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Asbestos—A Marvel of the Ages 


Not a Mere Article of Commerce, But a Servant of the People 


to-day it is a recognized commercial neces- 

sity. Developed by the efforts and the re- 
sources of a great business institution, this 
curio of the ages now contributes to the world’s 
progress by making life safer and more com- 
plete. 


F )R centuries asbestos was but a curiosity; 


What Asbestos Is 


Asbestos is rock, as heavy and dense as 
marble, yet composed of silky fibers which can 
be carded, spun and woven as easily as wool, 
flax or silk. One of the most valuable proper- 
ties of this mineral is its indestructibility under 
almost every condition of heat and moisture. 
Wood burns; asbestos is unchanged by flame or 
temperatures to 1,600 degrees F. Stone disinte- 
grates; asbestos defies erosion. Steel rusts; 
asbestos is immune to climatic and atmospheric 
conditions. 

Asbestos is most generally believed to be 
voicanic in origin. The deposits probably took 
shape during the prehistoric cooling of the 
earth’s surface, and either water or steam 
probably broke apart the original rock forma- 
tion and rebuilt it under pressure into its 
present fibrous state. In external appearance 
and chemical composition, different types of 
asbestos fiber are much alike. The difference 
between them is the difference between good 
and bad asbestos and will be perceived at once 
when the fibers are torn, twisted or bent between 
the fingers. Chrysotile, which is the fiber hav- 
ing the greatest commercial value, gives out 
long, silky threads which lend themselves to the 
spinning processes in the manufacture of this 
mineral into various products. Other forms 


split up into harsh and sometimes brittle fibers 
which occasionally break when rubbed between 
the fingers. 


Where Asbestos Comes From 


Though asbestos is found in some form or 
other in nearly every country in the world, it 
is never found precisely alike in two countries. 
It differs not only in appearance, but also in 
physical and chemical characteristics, according 
to the locality from which it comes. Some 
sections of the world yield asbestos which can 
be used for a surprising number of purposes, 
but in most sections the rock, because of its 
coarseness, or the ruggedness of its texture, is 
practically useless commercially. 

In no other country has the mining of as- 
bestos, and especially its preparation for the 
market, attained such proportions or success 
as in Canada. The excellent quality of the 
Canadian asbestos, the careful and clean separa- 
tion of the fiber, and the richness and acces 
sibility of the mines will enable Canada to lead 
in the production of asbestos for years to come. 

The most important of other producing coun- 
tries in point of quantity is Russia, but the Rus- 
sian fiber is not nearly as silky as the Canadian. 
It is harsher and has a yellow-brownish hue. 
The chief drawbacks of the Russian asbestos 
industry are that the mines are remote and the 
mining season scarcely two months long. As 
no mechanical means are employed in the Rus- 
sian mines, the work must be rushed by hand 
during the short season and cannot be done 
carefully or thoroughly. 

Italy, the country in which asbestos was first 
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produced, yields a type of 
this mineral which is chemi- 
cally about the same as 
Canadian asbestos, but its 
physical properties are quite 
different. Good long fiber is 
seldom found in Italian 
mines Asbestos is also 
found in South Africa, New- 
foundland, New Zealand, 
Queensland, South Australia, 
the United States, and many 
other parts of the world, but 
for one reason or another the 
asbestos mined in these coun- 
tries does not adapt itself 
to commercial use so readily 
as Canadian asbestos. 





The Growth of the Asbestos 
Industry 

Though the properties of 
asbestos were known to the 
early scientists, it was not 
until about 1870 that the 
first experiments were made 
for using it on a commer- 
cial scale. At about the 
same time the first specimens 
of a very fine asbestos from 
Canada, with silk-like fibers, 
were exhibited in London. 
In 1878 mining operations 
were commenced on a small 
scale in Canada. A lot of 
50 tons of selected crude as- 
bestos was shipped to Eng- 
land, but great difficulty was 
encountered in selling it, as 
no regular demand for as- 
bestos had been established. 
The uncertainty of the sup- 
ply, the slight knowledge of how this material 
could be used, as well as its high price, due 
to the very crude and slow methods of mining, 
were responsible for this lack of interest. 

The good quality of Canadian asbestos and 
the ease with which it could be spun and 
woven, however, attracted sufficient interest to 
induce some enterprising capitalists to investi- 
gate this Canadian asbestos further. The more 
these men investigated it, the more apparent be- 
came its possibilities, and busy mining camps 
soon sprang up around Black Lake and Thet- 
ford in Quebec. Hand labor, which was used 
in mining this rock and preparing it for manu- 
facture, was then slow and clumsy, and as a 
result the cost of asbestos was high. 

Experiments were begun to speed up the 
mining operations and bring down the cost of 
this mineral Many experimental machines 
were installed, discarded and remodeled before 
satisfactory results were obtained. The diffi- 
culties to be overcome were many, as the aim 
was not only to replace hand labor with ma- 
chines wherever possible, but also to separate 
the asbestos more thoroughly from the rock in 
which it was imbedded. After years of per- 
sistent effort these difficulties were overcome 
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ASBESTOS IN ROCK FORMATION 


and the present efficiency of asbesfos mining 
and manufacture was attained. 

Eighty-five per cent of the world’s produc- 
tion of asbestos comes from two points in 
Canada, both in the province of Quebec, one 
known as the Thetford and Black Lake district, 
the other as the Danville district. The largest 
mine in the Danville district is that of Johns- 
Manville Inc., of New York City, which cov- 
ers about 500 acres. The outcroppings of as- 
bestos-bearing rock so far developed cover 
about 100 acres of this area, and the main pit or 
quarry on the property is 1,500 feet long, 600 
feet wide, and 200 feet deep. 

As practically the whole mass of rock has 
to be mined, the operations are carried on in 
open pits or quarries. Consequently, the ex- 
pense is largely increased when severe storms 
of rain or snow prevent the carrying on of 
the work in these open pits. On account of the 
severe weather conditions in Canada, there i: 
very little production from December to April. 
In order to produce 100 tons of fiber of various 
grades, it is necessary to quarry, blast, hoist, 
and put through the mills 2,000 tons of rock. 
To handle this quantity of rock requires 12 
locomotives, 4 steam shovels, 20 miles of track, 
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22 derricks, 300 cars, and 3,000 horse-power to 
operate the mills, which represent an invest- 
ment of almost two million dollars. 


How Asbestos is Mined 


Asbestos mines are operated practically in 
the same way as large stone quarries, by a 
series of steps or benches, which enable the 
miners to dislodge large quantities of rock at 
each blast. The rock is so hard that it is neces- 
sary for it all to be drilled and blasted. Elec- 
tricity and compressed air are used for operat- 
ing the drills. The drill holes are usually put 
in from 8 to 20 feet deep. They are filled with 
dynamite and exploded by electric batteries, 
the blasts being set off at noon and at night 
when the men leave work. After the blasting, 
a number of men known as “cobbers” go into 
the pits. They pick out the rock having as- 
bestos veins of one-half inch or more, which 
they can easily dislodge from the rock with 
small hammers [his material is taken to a 
cobbing room, where it is cleaned and sorted 
into three grades. 

The rest of the rock in the pits is either 
loaded into the cars by means of steam shovels, 
or hoisted from the deepest part of the pits in 
buckets to the surface, and from there con- 
veyed to the mills, about a quarter of a mile 
from the pits. There the rock is dumped into 
large bins, and from these bins into very large 
crushers, which reduce it to pieces the size of 
a man’s fist. These pieces are conveyed to 
rotary dryers, and then into cyclones, which 
crush, not grind, it into very small particles. 

The crushed rock containing the asbestos 
fibers is taken by conveyors and passed over 
shaking-screens 6 feet wide and 12 feet long 
As the fiber is much lighter than the rock, it 
comes to the surface when the screens are 
oscillated, and is lifted from the screens by air 
suctions into large revolving cylinders known 
as graders. The graders separate the fiber into 
three different grades: one called long spinning 
fiber, which is used in the manufacture of vari- 
ous textiles; a medium grade, which is used 
for making asbestos felts for roofing and fire 
felt for sheets for insulating purposes; and 
the third, or short, grade, used for the manu- 
facture of millboard, cements, etc. The fiber 
is packed and shipped in bags of 100 pounds 
each. 


The Use of the Fibers in Manufacture 


The asbestos used in most products is shipped 
to the factories from the mines in four grades: 
crude Nos. 1 and 2; selected fiber, asbestos fiber 
medium grade; and asbestos fiber short grade. 
The crude asbestos, which is used in the manu- 
facture of textiles, is first run through heavy 
rellers, which crush the rock without destroy- 
ing the fiber. The partially broken-up mineral 
then passes through separating machines, which 
automatically remove every particle of rock 
from the crushed mass of asbestos, leaving the 
fiber clean and ready for the next operation 
Other machines then open up or crush it into a 
fine mass. It is then ready for the dusting ma- 


chine, which blows the fiber about and auto- 





matically takes out all of the fine dust and any 


remaining short fibers. The resultant product 
is a long, clean fiber ready for spinning. 

The carding machine automatically weighs 
out the exact amount of fiber per minute, at 
the same time placing it on a traveling apron 
which feeds the machine automatically at a 
certain prescribed rate per minute. The ma- 
chine takes the fiber, straightens it out, and 
feeds it through another part of the machine, 
which twists the fibers into strands of fine yarn 
of uniform quality. 

The yarn is taken to the twisting machines, 
which are regulated to make an exact number 
of twists per inch, according to the use to 
which the yarns are to be put. While the 
twisting operation is going on, the yarn is 
wound on spools. If it is to be used in the 
manufacture of cloth, it is first placed on a 
doubling machine, where hundreds of strands 
of yarn are wound upon large drums, consti- 
tuting the warps for the looms. Individual 
yarns are wound upon shuttles and go to make 
up the woof thread of cloth. In the case of 
yarns to be used for packings, brake linings, 
wire cloths, etc., the same machines twist a 
number of strands of fine copper or brass wire 
into the yarn. 

Asbestos fiber of spinning length is also used 


in the manufacture of high-grade insulating 


cements and asbestos paper. Another grade of 
ashestos fiber is especially selected and pre- 
pared at the mines, for use in the manufacture 
of asbestos roofing felt. The finished asbestos 
felt is put through large vats, where it is thor- 
oughly impregnated with a waterproofing com- 
pound. It is then taken to the roofing machines 
and laminated. Another important use of this 
selected fiber is in the manufacture of 85 per 
cent.magnesia pipe covering and blocks. For 
these it is thoroughly mixed with pure car- 
bonate of magnesia, molded into the desired 
shapes and dried. 

The grade of asbestos fiber known as medium 
is used in the manufacture of asbestos paper, 
miliboard and air cell coverings. In the manu- 
facture of asbestos paper, practically the same 
methed is used as in making any other kind of 
paper. Medium-grade mill fiber is also used 
in asbestos wood and asbestos shingles. For 
these products the fiber is mixed with Port- 
land cement under pressure, then saturated with 
water and pressed in powerful hydraulic presses 
into the various shapes and thicknesses desired. 
It is allowed to season for several weeks in 
order that the cement may be fully set and 
cured before the products leave the factory. 

The short asbestos fiber is used principally 
in the manufacture of the cheaper grades of 
cement felting, where certain portions of clay 
and fiber are automatically fed from the mixing 
machines into hoppers and are weighed and 
packed in bags ready for shipment. 


The People’s Servant 


Consider what asbestos products do: not their 
mere mechanical function, but the countless 
ways in which they contribute to the daily ex- 
istence of millions of people; the thousands of 
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SHINGLES USED ON THE OFFICE OF DWIGHT JAMES BAUM, ARCHITECT, 


RIVERDALE, N. Y. 


plants in which the safety of the workers, pro- 
duction itself, in fact, the very continuance of 
the business, depends upon the unfailing, satis- 
factory performance of a product of asbestos. 
lake asbestos roofings and shingles, for in- 
stance. The great benefits of community life 
bring, with the closer proximity of buildings, 
a serious fire hazard. But asbestos has lessened 
that danger and so is an important factor in 
making communities possible. 





Producing a fabric that is flame-proof and 
acid-resisting is truly a triumph of asbestos con- 
verting. But the greater thing in asbestos 
cloth is its power to protect the workman from 
hot metal and broken carboys; to save him 
suifering from burns; to save even his life from 
accident or the carelessness of others. 

Asbestos is more than an article of commerce 
—it is a servant of the people, to their comfort, 
profit and safety. 


A Light-Weight, High-Capacity 
Lifting Jack 


JACK which is of comparatively light- 
A weight construction for its capacity, and 

which weighs considerably less than 
other jacks of equal power, in some sizes less 
than half as much, is on the market under the 
name of the “Doughboy” and is made by the 
McKiernan-Terry Drill Company, 19 Park 
Row, New York City. The photograph shows 
an X-ray of the inside of this jack, illustrating 
its method of construction. The toe of the 
jack can lift fully half as much as can be car- 
ried on its head. The construction is such that 
it cannot turn around, no matter what kind of 
job it is used on, and it cannot back down until 
released. This jack is made in sizes from 15 
to 100 tons, is easy to operate, and a 24-inch 
handle provides ample leverage for operating. 
It has a positive check on the head to prevent 
damage from over-extension. It is built of 
steel throughout. 





Who Makes Water Proofing Compounds? 
Frequently you are confronted with the question of who makes a specific kind of 
equipment. By consulting the “Where to Purchase” directory beginning on page 3 of the 
CoNTRACTORS’ AND ENGINEERS’ MONTHLY your query is quickly answered. 
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Digging Thirty-Six Miles of Sewer Trench 


C. R. Nichols, of Wichita Falls, Tex., Has Recently Finished a Large Contract 
for That City, Using Four Trench Excavators 


HIRTY-SIX miles of sewer excava- 
tion for various sizes of sewer mains 
from 6 inches up to 39 inches means 

a big job, one that requires for its success- 

ful completion up-to-date machinery and 

methods and first-class management. 

This is the size of the job recently com- 
pleted for the city of Wichita Falls, Tex., 
by C. R. Nichols, a prominent contractor 
of that city. The contract price was $750,- 
000, calling for 36 miles of sewer trench 
with a maximum depth of 22 feet. This is 
the most extensive sewer work ever under- 
taken by the city of Wichita Falls, and the 
largest single contract let in the Southwest. 

Mr. Nichols is well equipped to handle a 
job of this size, as he has been in the con- 
tracting business for over eleven years, and 
has specialized in sewer, water-works and 
paving jobs. 


What the Job Includes 


The trench for the main trunk line of the 
sewer is 7 to 22 feet deep, 5 feet wide. The 
sewer itself is 39 inches in diameter, built 
up of vitrified segment blocks. Two diver- 
sions intercept the main trunk line, to relieve 
the main part of town from congestion, and 
6-inch lines run from the main trunk lines 
through alleys. There are nine sizes of 
sewer mains, from 39-inch main trunk lines 
to 6-inch laterals, and, as stated above, the 
total length of sewers built was over 36 
miles. The contract includes building the 
ntire length of sewer mains as well as the 
excavation and backfilling. 


How the Excavation Is Handled 

The excavation for this contract was 
done by four trench excavators, a Bucyrus 
Class-72 doing the heaviest work, the re- 
mainder being done by two Buckeye trench 
excavators and one Austin excavator. 
These machines excavated the different 
parts of the job as follows: 


6,800 feet—Bucyrus 
6,000 feet—Bucyrus 
4,000 feet—Bucyrus 
4,000 feet—Bucyrus 
8,000 feet—Buckeye 


Trench for 39-inch main, 
Trench for 36-inch main, 
Trench for 33-inch main, 
Trench for 30-inch main, 
Trench for 24-inch main, 


Trench for 18-inch main, 11,000 feet—Austin 

Trench for 15-inch main, 14,000 feet—Buckeye 
Trench for 12-inch main, 7,600 feet—Buckeye 
Trench, smaller mains, 100,000 feet—Buckeye 

The material is for the most part hard red 
clay with some quicksand. Some very good 
outputs have been made on this work. Dur- 
ing the period from November 23, 1920, to 
February 14, 1921, the total excavation 
amounted to 19,581 cubic yards. The total 
machine cost for this excavation, exclusive 
of repairs and depreciations, was $3,719.90, 
including labor and fuel costs. This low 
cost per cubic yard shows how efficiently 
the job was handled. 

All sections of the trench over 10 feet in 
depth were braced with 2 x 12 pine planks. 
The walling strips were spaced on 5-foot 
centers. 

The center of the spoil pile was 12 to 
1&8 feet from the edge of the trench. Three 
Austin backfillers, one Buckeye backfiller, 
ore Cletrac tractor, and one Holt tractor 
were used for backfilling. 


Building the Segment Block Sewer 

The segment tile of the sewer main was 
laid behind the trench excavator as fast as 
the trench was dug. The method of build- 
ing the sewer is interesting. The trench 
was first rounded out to fit the side of the 
finished pipe. One row of segment blocks 
was then laid in the center of the ditch and 
tamped to grade. This is known as the flow 
block. A row of blocks was then laid on 
each side and tamped to their proper places. 
Other rows of blocks were then laid till 
the sewer was completed to the spring line. 
The blocks for the upper half of the sewer 
were laid on a form 12 feet long. As soon 
as the arch was completed, the form was 
collapsed and moved ahead for another sec- 
tion. 

Mr. Nichols has owned eight trench exca- 
vators of different makes during the time he 
has been in the contracting business, and 
has operated under lease or rental twelve 
machines. In regard to the Bucyrus trench 
excavator, Mr. Nichols says: “I am ex- 
ceedingly well pleased with the work per- 
formed by the Bucyrus and think it the best 








machine I have ever operated for heavy 
work.” 

The speed of operation of this machine, 
as timed on the Wichita Falls job, is 61% 
fcet of completed trench, 5 feet wide by 21 
feet deep, in 60 minutes of continuous oper- 
ation. This Bucyrus trench excavator has 
made an output of 333 cubic yards per hour, 
digging in hard clay. 

The Bucyrus trench excavator is equipped 
with an independent conveyor engine. This 
makes it possible for the operator to regu- 
late the distance from the trench to the 
ceuter of the spoil pile. Mr. Nichols states 
that this is the biggest improvement he has 
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found on a trench excavator in years, as it 
allows the spoil to be kept far enough away 
irom the trench to prevent caving. 

This machine is equipped with a 20-foot 


ladder which will carry buckets from 24 
to 72 inches wide. However, none smaller 
than 48 inches were used on this job. 
From 50 to 150 men were employed at 
different times on this job. C. R. Nichols 
was directly in charge, assisted by R. C. 
Nelson, chief engineer; Clyde C. Key, office 
engineer; W. A. McRae, superintendent ; 
and Tony Anderson, George Lewis, T. R. 
Lester and W. E. Mayer, foremen. 
a A\CKNOWLEDGMEN Ce 
Engineer. 


irtesy of The Excavating 


Estimating—A Specialty 
Public Quantity Surveys Advocated 


By Arthur Priddle 


Quantity Surveyor, San Francisco 


HIS subject is getting to have some- 
T thing of interest for architects, con- 

tractors and owners—judging from 
the fact that there has been considerable at- 
tention given to it during the past few 
months. ' 

The Scotch “guess an be system 
still ebtains in most places and with many 
contractors throughout the land, and it 
takes “brave men with their eyes shut” to 
take chances that are taken with the present 
system—if system it can be called. 

The man commonly called the quantity 
surveyor and estimator—one or either or 
both—is a specialist; he is not the contrac- 
tor, nor is the contractor the quantity sur- 
veyor and estimator—he has other business 
activities. Neither is he the architect- 
engineer, for the same reason. The quantity 
surveyor and estimator is a specialist in his 
line. 

The quantity surveyor devotes his time 
to a critical and analytical examination of 
plans and details and the explanatory spec- 
ifications or bill of particulars (or bill of 
purchase and sales, as it should be called), 
with the sole object of listing the require- 
ments for the work; for the purpose of giv- 
ing the contractor a correct basis for mak- 
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ing up his bid. He actually does what the 
boy does who tears the bit of machinery to 
pieces to “see the wheels go round.” He 
finds out and lists how much and what it is 
made of, according to the specifications. 

The quantity surveyor and estimator is 
the best judge of the value of a piece of 
work on account of his close touch with 
the labor and material markets and the gen- 
eral elements of the contracting business. 

The quantity surveyor and estimator is 
the best judge of the cost of doing a piece 
of work from the present plans, on account 
of his varied experience in handling proj- 
ects of many kinds. If he is a practical, ex- 
perienced man in the business, without 
doubt his services should be used in connec- 
tion with any important project and, inci- 
dentally, all projects are of some importance 
in that they involve the expenditure of 
money for labor and materials, placed in 
certain positions. 

One thing is certain—there is only one 
quantity in a building—excavating, con- 
erete, brick, steel, lumber, plaster, etc.—and 
if the describing and delineating documents 
are as precise and clear as they should be, 
the quantity surveyor can tell what that 
quantity is to a nicety—A. G. C. Bulletin. 





A Portable Pumping Unit for Unwatering 
Trenches, Excavations and Flooded Areas 





O fill the need for a light 
weight portable centrifugal 
pump with an integral power 


unit for unwatering trenches, catch- 
flooded excavations, 
skating-rinks, caissons, 


Motor Company, 


basins, areas, 
pits, boats, 
etc., the Evinrude 
Milwaukee, Wis., has placed on the 
market the Evinrude unit centrifugal 
pump Chis equipment light 
that it can be handled easily by one 
or two men, and yet is capable of 
draining a considerable area or un 
watering excavations with surprising 
rapidity 

In pumping, water conditions vary 
particularly in the contract 


is sO 


greatly, 
ing field. 
almost without exception desirable 
When the work requires a small 


Low cost and speed arc 


equipment and when the need for a 
pump arises unexpectedly, the con 


naturally seeks one with a 
power-plant which can be 
moved and installed with 


installation 


tractor 
unit 
readily 
practically no 
Che Evinrude centrifugal is not 
claimed to be a solution tor every 
conceivable pumping problem, but is 
offered where portability, high ca- 
pacity and low cost are the essen 
tials 

This pumping unit has but one 
moving part, the impeller rotating 
at high speed. This gives motion to 
the liquid, which the large, unob- 
structed passages of the pump, free 
from valves, levers and sliding parts, 
allow to flow in large quantities. It 
is very easy to pump thick, gritty 
liquids containing a high percentage 
ot solids. 

The equipment two 
parts, namely, the pump proper, and 
the motor. The two parts are made 
as a unit complete in itself, and the 
pump is directly driven by the well- 
known Evinrude motor. There are 
no gears, belts or chains; thus lost 
power is reduced and the greatest 
possible amount of energy is gen 
erated in the pump 

When practicable in using this pump, it 
should be set right down into the excavation 
or the reservoir and the pump submerged in 
the liquid. The pump is light enough, weighing 
only 115 pounds, so that this can readily be 
done by one or two men. When this is done, 
no suction pipe is required, and there is no 
need of priming. Furthermore, the pump need 
not even be fastened down if its use is not to 
be permanent. 

If it is impossible to put the pump in the 
liquid, a hose or pipe for a suction, up to 20 
feet, can be readily applied. The motor is 
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consists of 


TRENCH PUMPING IS MADE EASY WITH THIS 


COMPACT UNIT 


started with a half-turn of the fly-wheel, and 
the pump starts the water through the discharge 
pipe. The 2-horse-power size delivers 4,200 
gallons per hour at a 25-foot head. If the 
user of one of these pumps wishes to make a 
permanent installation, it can be set readily in a 
floor space 16% by 23 inches. The lugs for 
bolting the pumps down are furnished with 
each unit. 

Contractors have found this pump particu- 
larly useful when it is to be placed in a narrow 
ditch or hole, as it can be started at the ground 
level and then lowered or slid down to the 
liquid by means of a rope or ladder. 








Concrete Highway Bridge and Culvert 
Standards—Part II 


State Culvert and Highway Standards Tabulated and Discussed 


By A. C. 


Plain Concrete Arch Culverts 
$ HE use of plain concrete arch culverts 
is not nearly so prevalent as the use of 
reinforced-concrete slab or girder 
bridges having the same span. The ques- 
tion arises, however, as to whether this type 
of culvert has been given the consideration 
it deserves. It is true, of course, that the 
plain concrete arch culvert, including the 
abutments, requires considerably more con- 
crete to construct than does the reinforced 
concrete slab or girder type. On the other 
hand, the former requires no reinforcing 
rods with the attendant cost of placing them. 
[here is another consideration which bears 
upon the increasingly important matter of 
the excess strength for which a highway 
bridge should be designed. It may be idle 
to try to predict the increases that will take 
place in the loads which future highway 
bridges will be called upon to carry. Some 
students of this question believe that these 
increases will be equal in percentage to those 
that have taken place on our railroads. The 
very fact that a plain concrete arch is not 
susceptible to the accurate computation of 
stresses permitted in the design of the re- 
inforced concrete slab or girder types re- 
sults in the use of a very high factor of 
safety, which may be found exceedingly 
valuable to take care of large future in- 
creases in live loads. 
Three types of footings are found for 
plain arch culverts. For small spans up to 


Data on Arct 


Irwin 


5 feet the state of Illinois uses the bottom 
slab, which supports the arch without spe- 
cial footings. The Illinois standard also 
preserves a constant thickness of the arch 
ring and is really but a modification of the 
pipe culvert. The designs of all other 
states examined show an increase in arch 
ring thickness from the crown toward the 
springing lines. A crown thickness of 6 
inches seems to be the minimum for all 
states except Pennsylvania, which requires 
an 8-inch minimum crown thickness. 

In general, the standard plans do not call 
for waterproofing arch culverts, and weep 
holes are provided in those of only one 
state. In this connection it would seem a 
proper practice to carry the impervious 
roadway surface to gutters which would 
conduct the water entirely away from the 
space behind the abutment wings; and if U- 
abutments are used, the entire ground sur- 
face between ends of wings should be paved 
with impervious material. This would in- 
sure that no water would collect and be held 
in the earth fill under the roadway surface 
to soften the road foundation. 

Construction joints are found commonly 
at the spring line and in some cases at the 
top of footing. Approximately 65 per cent 
of the plans examined make no provision 
for minimum fill above the arch ring. 
Either this point is left to be taken care of 
in specifications, or the importance of such 
a fill between top of arch ring and bottom 


1 CULVERTS 


















Thick- Location Mini- 
Crown ness at : vane Type of Con- mum 
State Span Thick- Spring Loading Footing Wing-Wall struction Depth 
ness Line of Fill 
ime — —_ 
Wiinsls......c.ccccceees POOP CF 6” * ——— U None ...... 
{ Bot. Slab  - 
a? { Sp. line and) 
:, -_ f 15-ton) F f \ } >P 
Missouri... . . . .. 2’ to 6’ 6” V ariable) ja og \Stcothes { 45° >{ topof } 2’0” 
spans 73’ | ‘| footing |) 
Pennsylvania ..+. 4’ tol2’ 8” toll” Variable * Variable 45° {ron .ot | 1’0” 
—_a . , — Bottom of {pri 
, 9 a , ” or" ¥ . 3 o ~prng 
Virginia....... . 3’ tol4 6""to 12” Variable side tt ‘i ' oa } 
) ap. st.) ras | 
Oklahoma.............. 2’to14’ 6*’to12” Variable * Bottom of} {straight }{5pring | 







* Loading not shown on plans. 
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of roadway surface is not considered im- 
portant. 

Flaring-wing abutments are the most 
popular type, but by comparing the cubic 
yards in U-abutments and in wing abut- 
ments it is seen that the straight-wing type 
is most economical of material for pipe cul- 
verts, and this doubtless holds true for 
plain arch abutments. 


Girder Spans 


A comparison of the tables for slab spans 
and for girder spans indicates that spans of 
about 20 or 25 feet are found to be more 
economical in the girder type than in the 
slab type. The state of Illinois has stand- 
ard plans for girder spans of 65 feet, with 
the states of Wyoming and Colorado second 
with so feet. It may be worth while in 
passing to mention the fact that the 142- 
foot span recently constructed in California 
is claimed to have cost considerably less 
than arches would have cost. 

Camber is given to girder spans in only 
three cases and in two of these this 
amounts to 3 inches. The writer cannot 
see where anything is gained by building 
concrete bridges with camber. 


In contrast to the usual practice for slab 
spans, expansion joints are generally pro- 
vided for the concrete girder type. For the 
long girder spans the Illinois standard 
plans provide a rocker under each girder 
between top and bottom steel plates to 
spread the end reaction over sufficient area 
of concrete to carry the load. However, 
the majority of expansion joints consist of 
three or four thicknesses of tar paper laid 
on the smoothly troweled surface of the 
bridge seat. 

The table of girder spans shows the de- 
sign loadings used by the various states and 
the width of roadway provided. This, of 
course, should agree substantially with the 
loadings and width of roadway required for 
slab spans, with the exception that for the 
long girder spans it would seem proper to 
increase the moving load over that for the 
shorter slab spans. 

Four of the plans examined indicate the 
surface finish required. Two of them call 
for bush-hammered and two of them re- 
quire rubbing. Bush-hammering is required 
only where the railings are paneled. While 
many state highway departments un- 
doubtedly have specifications in regard to 


Data on Grrver Spans 








Span 


Loading 


Min. 


Max. 


Number 
Roadway of 
Girders 





f 


Alabama 40 


{ 15-ton truck, 
| 30% impact and 80 Ibs. 


per sq. ft. 


Colorado 
Delaware 


per sq. ft. 
15-ton truck, 30 % impact 
20-ton engine, 25 % impact 


Georgia 
Idaho 
Illinois. . . 
Indiana 
Maryland 


18-ton truck, 15% impact 


Deck 
Deck 


Deck 
Deck 
Thru 
Deck 
Deck 


aon 


ft 


CHS ee 


15-ton truck, 


Mississippi 


30% impact, 


Deck 


- 


80 Ibs. per sq. ft. 
15-ton tractor, 


Missouri. . 


New Mexico 


to 
ue 


North Carolina 


Ohio 


Www 
aon 


10-ton trailer, 
20% impact 


15-ton truck, 
30% impact 
15-ton truck, 
30% impact 


{ Deck 20’ to 40’ 7 Deck 
\ Thru 30’ to 48’ 2 Thru 
Deck 3 


Deck 3 


Thru 


Deck 
Thru 


15-ton truck, 


on 
g 


Oklahoma... .. 


30% impact and 


Deck 


80 Ibs. per sq. ft. 


a) 
o 


Pennsylvania 


Deck 


15-ton truck, 


South Carolina 


20 % impact and 


Deck 


150 Ibs. per sq. ft. 


Vermont 
Virginia 
Wisconsin . 


Wyoming 


15-ton truck 


18’ to 21’ Deck 
18’ Thru 
20’ 4 Thru 


Deck 
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TYPICAL CONCRETE GIRDER AND FLAT SLAB CULVERTS ON AMERICAN HIGHWAYS 


1, Small culvert on Route 1, Pennsylvania. 2, Girder type bridge in New Mexico. 3, A 16-foot slab 
bridge on Lost River Highway, Idaho. 4, Triple 40-foot T-beam girder bridge in Alabama. 5, Hard 
Labor Creek bridge, McCormick County, South Carolina, where forms were being removed 
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surface finish, which may be made to apply 
as required by the location of the bridge, it 
seems that the appearance of a bridge that 
would be traffic 
should be pleasing and that a proper place 
to indicate the finish would be on the stand- 
ard plans. Difference in practice is indi- 
cated in regard to casting the hand-rail 
monolithic with the supporting girder. 

The thickness of floor varies from a 
minimum of about 7 inches, depending upon 
the number of girders used, to a thickness 
of 16 inches required in the Illinois twin- 
girder design for the 65-foot span. Lack of 
agreement as to proper unit working 
stresses and load distribution is responsible 
for considerable variation in the quantity 
of material required by various designs for 
the same span and loading. 


used on a main line of 


Design Loading 

Of paramount importance at this time is 
the question of loading for which a high- 
way ridge shall be designed. An examina- 
tion of the tables of data on slab spans and 
on girder spans shows that the minimum 
load is a 15-ton truck with 30 per cent im- 
pact, and a maximum moving load of 20 
tons with 25 per cent impact. In some cases 
the specified uniform load governs the de- 
sign of the longer spans, but the alternate 
uniform loadings given for slab spans have 
no significance. 

The moving load is usually distributed 
about 70 per cent on the rear axle of a Io0- 
foot wheel base. A truck carrying a 10-ton 
load will itself weigh 6 or 7 tons, making a 
total of more than the minimum used in a 
majority of the standards. 

If highway traffic loads continue to in- 
crease, many bridges will be carrying much 
more than their design loads and may have 
to be replaced with stronger bridges. It is 
a well-known fact that first class concrete 
grows stronger with age and that low work- 
ing stresses are used in design, but there is 
a limit to the reserve strength thus pro- 
vided, especially in the steel reinforcement, 
and if the prediction made by many about 
increases in rolling loads comes true, this 
limit will soon be surpassed. Laws limit- 
ing the loading of bridges are difficult 
to. enforce and are questionable as to 
advisability. The extra cost of making 


highway bridges strong enough to carry 
much heavier than their present design 
loads would be a very small percentage of 


the cost of the road itself. The value of the 
road may be increased much more than the 
small extra cost of stronger bridges, and 
it seems that a material increase in design 
loadings by a majority of the states would 
be advisable. 

Along with the actual load specified, the 
matter of impact allowance is important. 
In view of the exhaustive experiments per- 
formed by the American Railway Engineer- 
ing Association, it is hard to believe that 
there can be much impact on a bridge if the 
roadway is smooth. 

Highway bridges are not subjected to th 
unbalanced rotating and reciprocating parts 
which in locomotives are the source of the 
major portion of impact on the main sup- 
porting members of railroad bridges. If the 
roadway is perfectly smooth, the effect of 
high speed is negligible. However, holes, 
ruts, loose stones, etc., which produce 
shocks on a bridge, may produce sensible 
impact effects, but the shocks will in large 
part be absorbed by the road surface and 
the mass of the bridge as a whole. 

It would seem, therefore, that the usual 
addition to live load to take care of impact 
is ample and that in reality the allowance 
for impact increases the factor of safety 
and provides reserve strength for future 
increases in loading. It follows also that 
when the loads to which a bridge is sub- 
jected begin to approximate the maximum 
carrying capacity, the road surface should 
be maintained in a smooth condition. 


Width of Roadway 

Examination of the tables of slab and 
girder spans indicates a minimum specified 
width of roadway of 16 feet, but the ma- 
jority of standards require a width of 18 
feet or more. 

W. G. Thompson, formerly Highway En- 
gineer of New Jersey, recommends a mini- 
mum width of roadway of 20 feet and bases 
his recommendation on experience and ob- 
servation of conditions in the Middle and 
North Atlantic States. There is no ques- 
tion but that the width of roadway on a 
bridge should at least equal the width of the 
paved roadway proper, and there is very 
good reason for making the roadway on 
the bridge equal to the paved width of the 
road plus the width of the shoulders. 
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A New Labor-saving Sub-Grader 


Providing a Uniform Surface for Foundation Saves Concrete 


ITH five billion dollars already appro- 
W priated for highway construction in the 

United States during the next ten years, 
road engineers and contractors are looking into 
every means which will assist in the efficient 
building of enduring concrete highways. As an 
additional step in meeting this demand, the 
\ustin Machinery Corporation, Railway Ex- 
change Building, Chicago, Il1., has placed on the 
market a new sub-grader, designed primarily to 
effect a labor-saving in finishing the road after 
it is rolled prior to putting on the concrete. In 
addition to reducing the number of laborers 
necessary on the job, the mechanically true 
grade means a substantial saving in concrete. 
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This sub-grader, illustrated herewith, is a 
one-man machine, gasoline-operated, and is 
driven along the side forms by means of cables 
The 4-foot digging buckets, equipped with re- 
movable steel plow lips, are set to drive in five 
distinct places to varying depths up to 4 inches 
In trimming the road, two plows shave 
off the sides between the forms and the buckets 
The buckets then trim the road, depositing the 
excavated material on the 15-inch conveyor 
helt, which discharges the surplus material out- 
side the forms. One passage over the road 
leaves the subgrade in condition ready for the 
laying of the concrete, thus saving both time 
and concrete 














Asphalt for Surfacing Concrete 


The Value of Waterproofing as a Protection 


and rigidly supervised through every stage 

of operation, the big Grain Exchange in 
Winnipeg, Canada, was so constructed that it 
was expected to last indefinitely without further 
engineering attention. 

In 1918 cracks developed throughout the 
structure, showing conclusively that the build- 
ing was settling. An examination was made 
immediately by well-known engineers, and one 
footing was unearthed. Much to the amaze- 
ment of the engineers, the condition of this 
footing was found to be extremely spongy. In 
other words, it was in such a state of decay 


B ILT with the best grade Portland cement, 





that the surface of the concrete could be puric- 
tured merely by the pressure of a finger. 

Chemists were called in, and the Canadian 
Government and the Bureau of Standards in 
Washington also started investigations to de- 
termine the cause of the failure of the footing. 

By chemical analysis of the ground water it 
was found that the concrete had been attacked 
by a strong alkali. Further tests proved that 
Portland cement concrete exposed to the action 
of such conditions was disrupted by internal 
€ xplosion. 

To offset the effect of this alkali the Vulcan 
Asphalt and Supply Company encased each 
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footing under the Grain Exchange Building in 
a water-proof bag, made of plies of cloth and 
Positive Seal asphalt, made by the 
Asphalt P Company, Philadel- 


Gena 


co 
Barbe iving 
phia, Pa 
This work was done in 1918, and the 
“ have | thus protected against the 
alkaline soil condition no further cracking or 
settling of the building has occurred. 

Seal asphalt has suc cessfully 
effect of the alkali 


Since 


footings een 


o Positive 
the deterior 
concret¢ 


unusual 


Cenast 
arrested ating 
on the 

Phis 
many 
receiving a great 


from the 


condition is found also in 
United States, and is 
attention not only 
Canada and the 


soil 
ms of the 


deal ot 
rnments ot 


arid secti 


Cove 


United States, but also from leading chemists 
and engineers in both countries. 

It has been estimated that the life of the 
concrete construction exposed to this 
condition is about seven years. 

With this appalling situation facing many 
building projects that have cost, in some cases, 
many millions of dollars, no stone should be 
left unturned to thoroughly protect any concrete 
construction that may be exposed to such soil 
conditions. 

It has been decided by chemists that the 
Fortland cement concrete exposed to these 
severe elements must be protected by some form 
of bituminous coating to prevent disintegration 
and possible failure. 
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Portable Conveyors Supplant Hand Labor 
in India 


HI] Tata Construction Company, Ltd., 
Bombay, India, has been using two Haiss 
portable belt conveyors for over a year 
for unloading sand and brick from barges at the 
cars which stand alongside the slip, and 
loading sand from ground storage into 
Uh belt conveyors 
were equipped with a rec hopper that 
would eliminate the necessity of placing the 
brick carefully on the belt, and they were 
thrown on the tail end, where they could be 
conveyed into cars 
These machines are operated by 5-horse-power 
kerosene engines with very good results. As- 
suming that the native labor in India receives 
one-tenth of the that similar labor re- 
ceives in this country, and taking into considera- 
tion the fact that ce machinery is a 
money-saver and labor-aid these condi- 


railway 
also tor 
bullock carts portable 
elving 


wages 


nveying 
under 


tions, it can be readily seen how much more of 
a saving can be made in this country by using 
labor-saving devices as compared to hand meth- 
ods. 

The conveyors are 25 feet long, equipped with 
14-inch-wide, 4-ply Goodyear rubber belts and 
having a rated capacity of approximately one 
yard a minute. They are mounted on two 
whecis which are equipped with roller bearings, 
making it very easy for two men to move the 
belt to different parts of the yard. Simplicity 


in construction and operation must be the key- 
note of any machine used in Asia, and the fact 
that this particular machine has been used with 


considerable success speaks well for its de- 
pendability. The Tata Construction Company 
is the constructing unit of the Tata Iron and 
Steel Company, which controls probably the 
largest steel works in India. 
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USING A PORTABLE CONVEYOR IN INDIA TO HANDLE BRICK 





A New Form of Concrete 
By Roger Ward Shotwell 


HE word “concrete” generally 
gests to the average mind, both lay 
and technical, something solid, hard, 
heavy and strong. Porosity and concrete 
are terms seldom if associated with 
each other. ‘Porete,” 
building material, is porous concrete. Its 
uses can best be illustrated in the history 
of the construction of the factory where it 


sug- 


ever 
a newly developed 


is made. 

The factory building is 50 by 100 by 20 
feet high, with side walls, roof, curing 
rooms, office partitions and fire doors all 
made of Porete slabs. After pouring the 
footings and foundation, the steel work was 
erected, and a wall 12 inches thick by 48 
inches high was constructed, openings being 
allowed for doorways. 

Tests made of roof taken 
from the final step of manufacture showed 
sufficient strength to carry the weight of 
men laying them. An uniform 
load of more than 170 pounds per square 
foot was required to break these unseasoned 
slabs. Accordingly, they were applied at 
once, and in a few days the roof was in 
place. The slabs were held in position on 
the purlins by means of heavy galvanized 
steel clips. One of the illustrations shows 
very clearly the channel iron purlins and the 
method of laying the slabs. 

With the slabs all in place, a cement grout, 


slabs direct 


average 


A LIPE-SIZE PICTURE OF A PIECE OF PORETE SLAB 


PLACING A SLAB IN POSITION. IT IS LIGHT 
ENOUGH TO BE EASILY HANDLED BY ONE 
MAN 


of one part cement to two and one-half 

paits sand, was floated over the entire sur- 

face. 16- to %- 

inch of grout attained a carrying capacity 

far exceeding 250 pounds per square foot, 

thus complying with the specified building 

department requirements for a live load of 

4c to 50 pounds with a factor of safety of 

more than 5. Porete slabs 

one side and thoroughly porous on the 

other. Beveled edges on 

the slabs formed a V- 

shape groove, which added 

greatly to the strength of 

the roof when the grout 

was worked into it. This 

finished surface was kept 

moist for three days, and 

then a 5-ply felt and slag 

roof was applied. The 

completed roof, including 

all supporting members, 

Porete slabs, grout finish, 

and slag roofing, weighed 

less than 12 pounds per 

square foot of surface, the 

alone weighing 7 
pounds, 

Siding slabs were ap- 


These slabs covered with 1 


are smooth on 


slab 











LAYING PORETE SLAB ROOFS 


plied to the angle iron side wall stringers. 
Porete wall slabs are held by means of clips 


on the angle iron horizontal stringers. These 


angle irons were placed on 32-inch centers 
with one face in the plane of the building 
and one edge up. By means of clips 


o 
a ¢ 


used on the roof, siding 


wall 
similar to those 
slabs were secured to the purlins, and as fast 
as a wall was finished, a stucco coat 34-inch 
thick, of standard specifications as to sand, 
cement and lime, was applied. Masons ap- 
plying this’ coat said that Porete took the 


stucco admirably. 





HE movement of Portland cement 

continued on a large scale through- 

out September, 1921, more than II,- 
300,000 barrels having been shipped from 
mills. Shipments of Portland cement dur- 
ing the third quarter of the year were ap- 
proximately 33,970,000 barrels, establishing 
For the nine 
1921, the 


a record for this 
months ending 
shipments amounted to 74,045,000 barrels, 


former record volume 


quarter. 
September 30, 
which exceeds the 
moved in the corresponding period in 1920. 

Favorable operating conditions are indi- 
cated by the large September production of 
10,027,000 barrels of finished cement, which 
established a record for that month. The 
average daily production was greater than 
that of August, and had there been as many 
days in September as in August, the Sep- 
tember production would have shown the 
larger total. Production for the third 
quarter likewise established a record, and 
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Large Portland Cement Output in September 








The east face and north 
south ends of the 
building were finished in 
while the 


face 


and 


this 
slabs on the 
left 
the purpose of 
experiment- 


manner, 
west 
were unfinished for 
demon- 
strating and 
ing with various kinds of 
surfacing. 
Porete can be used for 
any of the following kinds 
of construction: 
roofs which 
light in 
industrial 


Fire-proof 

are very 
weight, for 

buildings, theaters, auditoriums, banks. 
etc., where Porete is applied to channel 
purlins and metal lumber joists 

Fire-proof side walls or partitions for 
commercial garages and warehouses 

Dwelling houses with any desired stucco 
finish 

Individual garages where a stucco finish 
is desired 

Furring material for brick and concrete 
walls and roofs 

Cement or tile floors on wooden beams or 
metal lumber joists 





30 


for the nine months ending September 3 
production was about 99.8 of the record 
quantity made during that period last year. 

These statistics, prepared under the di- 
rection of Ernest F. Burchard, the U. S. 
Geological Survey, Department of the In- 
terior, are based mainly on the reports of 
Portland cement manufacturers and in 
part on established data. A large quantity 
of the cement, probably 20 per cent of the 
output, is now going into the construction 
of concrete roads. This is a large increase 
over former periods. The value of build- 
ing permits issued within the last three 
months has shown a large total. <A revival 
of building activities is well under way, 
probably to a greater extent than is gen- 
erally realized. A great deal of the cement 
used in construction work is being con- 
sumed on small to moderate-sized jobs, as few 
large engineering projects are under way and 
industrial building is only slightly active. 




























ASSOCIATED GENERAL CONTRACTORS 


NEWS NOTES AND COMMENTS 








Western Construction Campaign Started at Minneapolis Meeting 


ONSTRUCTION, the key to unem- 

ployment, as pointed out by Herbert 

Hoover in a letter addressed to W. O. 
Winston, President of the Associated Gen- 
eral Contractors, is the message which is 
being carried over the country by members 
of the Executive Board of the Associated 
General Contractors in a 10,000-mile cam- 
paign now in progress. The present cam- 
paign includes the principal cities of the 
West, in each of which meetings of gov- 
ernors, Mayors, citizens, business men and 
contractors have been called to discuss the 
present situation and ways and means of 
starting the construction program to relieve 
it. 

During the latter part of October meet- 
ings were held in Minneapolis, Des 
Moines, Omaha, Denver, Salt Lake City, 
Spokane and Seattle. During November I- 
16 the party covered Portland, San Fran- 
cisco, Los Angeles, El Paso, Dallas, Okla- 
homa City, Kansas City and St. Louis. 

One hundred and twenty-five contractors 
attended the first meeting on the schedule 
for the western trip of officials and directors 
of the A. G. C., which was held at Minne- 
apolis, October 17, under the auspices of the 
Northwestern Association of General Con- 
tractors. The reception of our representa- 
tives and the response to their effort were 
cordial and hearty. 

In opening the meeting, President F fol- 
liott announced that a local committee would 
be formed to work with the committees of 
the President's Unemployment Conference, 
and declared that the contractors of the 
Nerthwest are behind Mr. Hoover. FE. H. 
Brown, an architect of Minneapolis, who 
had been called into the conference at 
Washington, emphasized the importance of 
such a committee, to be composed of repre- 
sentatives of labor, materials men, profes- 
sional men and constructors, for spreading 
the spirit of that conference, which he 
epitomized as “codperation combined with 
patriotism.” 

J. H. Ellison, Chairman of the Organiza- 
tion Committee of the A. G. C., announced 


thet recommendations would be submitted at 
the general convention next January along 
the following lines: that the constitution and 
by-laws of an affiliated organization should 
follow that of the national organization; 
that the United States be divided into four 
zones, each to be represented by a vice- 
president, and into nineteen districts, each 
to be represented by a director; that the 
general officers be elected by the Associa- 
tion as a whole; that chapters be not less 
than state-wide; that dues be proportionate 
to the amount of business done by a mem- 
ber during the previous year. 

The purpose of the trip was set forth by 
President Winston as “a campaign for mem- 
bers in the A. G. C. and a campaign to out- 
line to non-members as well as to members 
the erganization plan,” and he spoke of the 
matter of dues as being a proper overhead 
expeise in a contractor’s business, since the 
A. G. C. works in the interest of the public 
and to eliminate waste. He said: 

“[ urge you to support both your national 
and your local associations, believing as | 
do that through these agencies is to come 
the realization of my hopes and my desires.” 

Then came the turn of the directors pres- 
ent. D. A. Garber spoke, first, of “the earn- 
est desire of all our people of the United 
States that this particular administration 
should be a wonderful success,” and pointed 
out that the hope for this lies especially upon 
Secretary Hoover, who “has turned the De- 
partment of Commerce into a business de- 
partment.” Referring to the growing respect 
for the business of construction, an industry 
based on the fundamental need for shelter, 
he declared that the aim of the A. G. C. is 
to bind together the problems of every class 
of constructors, for mutual support. The 
A. G. C. already has over 1,300 members, 
ne said, and its dues are far lower than 
those of most trade organizations. 

Mr. Garber spoke again to tell the meet- 
ing that in the recent Congressional investi- 
gation, no general contractor was indicted 
for price fixing or fraud against the Gov- 


ernment. 














Legal Decisions in the Contracting Field 
Edited by A. L. H. Street, Attorney-at-Law 








Phases of Highway 
Construction Contracts 

In the comparatively recent case of Os- 
borne vs. Suter, 220 S. W., 481, the Arkan- 
sas Supreme Court had occasion to lay down 
the following summarized propositions of 
law: 

Where a contract for the construction of a 
road was let in accordance with a bid for fur- 
nishing all material, tools and labor for a stated 
amount, upon completion of the contract the 
contractor was entitled to the speci ied amount, 
and nothing more, regardless of whether the 
work was under or over the engineer's original 
estimate, notwithstanding that the proposal to 
bidders provided for payment for actual work 
performed. 

The fact that a contract for the construction 
of a highway required the contractor to furnish 
all material, tools and labor for a_ specified 
amount did not prevent the highway commis- 
sioners from having extra work done without 
materially altering the general plan of the im- 
provement, and when the contractor performed 
such extra work he was entitled to compensa- 
tion therefor. 

Where a contractor proposed to construct a 
road for a specified amount, and also to furnish 
certain extras without additional compensation, 
such extras could not be charged for as extras, 
they being covered in the bid submitted. 

A contractor for the construction of a high- 
way could not recover for extras, where he did 
not show that such work was not covered by 
the plans and specifications upon which his bid 
was proposed. 

Under a contract for the construction of a 
road, providing that the work should be done 
within a certain number of days, and that liqui- 
dated damages at $10 per day should be paid 
for all the time in excess thereof, where delay 
resulted from causes heyond the contractor's 
control and not within the contemplation of the 
parties, damages therefor under the contract 
could not be charged. 


Obligation of Municipality to 
Award Extra Compensation 


to Contractor 

Where a city orders departure from a 
contract for the construction of a public 
building—such departure as substitution of 
materials, etc.—there is at least a moral 
obligation on the part of the city to reim- 


burse the contractor for the extra cost of 
performing his contract, and this obligation 
is sufficient to sustain the validity of an 
ordinance directing issuance of a warrant 
to the contractor, holds the Oregon Su- 
preme Court in the case of State v. Funk, 
199 Pacific Reporter, 592. 


Liability of City to Contractor 


for Mistake in Estimates 

One bidding for a municipal street im- 
provement contract is entitled to rely upon 
the city’s estimates of embankment required 
to be constructed as being substantially cor- 
rect, and may recover damages for loss re- 
sulting from negligence in the preparation 
of the estimates on being awarded the con- 
tract and subsequently discovering the error. 
In reaching this conclusion in the case of 
Palmberg v. City of Astoria, 199 Pacific 
Reporter, 630, the Oregon Supreme Court 
recently said: 

“Here the advertisement for bids was in- 
serted by virtue of the provisions of the charter 
prepared by the city’s agents, and was, there- 
fore, the city’s invitation to bid, and whatever 
representations it contained were the city’s rep- 
resentations. When the advertisement, by a 
mistake amounting to negligence, materially un- 
derstated the amount of embankment which the 
contractor would be required to construct, it 
was the city’s misrepresentation; and if the 
contractor had a right under the circumstances 
to rely upon it as being approximately correct, 
and so relying, made a ruinous bid, we see no 
reason, if the other elements necessary to a re- 
covery are present, why the city should not be 
held liable; and this, not on the ground of a 
contract for the reasonable value of 
the labor and expense of the contractor in 
bringing the embankment up to grade, but as 
damages for a negligent act whereby the con- 
tractor was induced to enter into the contract 
and to expend a greater sum in completing it 
than would have been necessary had the condi- 
tions been correctly stated. We do not 
believe that, in view of the advertisement and 
the representations therein, it was incumbent 
upon the contractor to make new surveys or 
calculations from an independent profile, if 
this profile and the accompanying specification 
were ail that were on file, in order to verify 
the city surveyor’s calculations.” 





The catalogs and pamphlets listed below are available for free 


distribution. 


Contractors and Engineers who: check over these 


pages each month and write for such material as interests them, 
will find this a valuable means of keeping up to date on the subject 
of machinery and equipment. 


PEDESTAL CONCRETE PILES 

Full information regarding the value and ad- 
vantages of pedestal concrete piles for foundation 
work, particularly in poor soil, may be secured by 
writing to the MacArthur Concrete Pile and Founda- 
tion Company, 12 John Street, New York City. 


A SPEEDY RIVET-CUTTING MACHINE 

In Book 6, issued by the Rivet Cutting Gun Com- 
pany, 116 East Third Street, Cincinnati, Ohio, this 
company describes its portable rivet-cutting ma- 
chine, which is particularly handy for contractors 
dismantling steel structural work, cutting concrete 
foundations or any other class of masonry. 


QUALITY IN ROAD-BUILDING MACHINERY 
The Acme Road Machinery Co., Frankfort, N. Y., 
will be glad to send to interested contractors its 
complete line of descriptive matter covering road- 
building machinery for every purpose. 


RADIAL BRICK CHIMNEYS 
The catalog of the American Chimney Corp., 147 
Fourth Ave., New York City, contains interesting 
and valuable information regarding the construction 
of radial brick chimneys. 
NEW ROAD MACHINERY CATALOG 
The Austin-Western Road Machinery Co., Chicago, 
Ill., has just issued a new General Catalog No. 21-F, 
describing the new Austin tandem gasoline roller, 
scarifier and other dependable road machinery. 
SELF-LOADING SCRAPERS FOR GRADING 
The Baker Manufacturing Co., 503 Stanford Ave., 
Springfield, Ohio, will be glad to send its interesting 
illustrated literature describing Baker-Maney self 
loading scrapers, which dig, load, haul, dump and 
spread. 
DEPENDABLE GASOLINE MOTORS 
The Wisconsin Motor Manufacturing Co., Milwau- 
kee, Wis., will be glad to send its literature de- 
scribing Wisconsin motors in the contracting field, 
for use in gasoline locomotives, road pavers, cranes 
and other machines needing a dependable source 
of power. 
A PORTABLE SPRAY-PAINTING OUTFIT 
The DeVilbiss Manufacturing Co., Toledo, Ohio, 
will be glad to send to any contractor a copy of its 
literature describing the DeVilbiss portable spray- 
painting system, for spray-painting the interiors 
and exteriors of buildings, railway equipment, 
bridges, ships, etc. 
IRON FENCE AND WINDOW GUARDS 
The Stewart Iron Works Co., 527 Stewart Block, 
Cincinnati, O., manufacturers of iron fence, lawn 
vases, park and lawn settees, iron and wire window 
guards, will be glad to furnish literature on the 
above subjects on request by interested parties. 
CAST IRON PIPE 
The Lynchburg Foundry Co., Lynchburg, Va., will be 
glad to quote prices on cast iron water and gas pipe, 
flanged pipe and flanged fittings under standard or 
special specifications. 
HAND AND MOTOR FIRE EQUIPMENT 
Facts concerning hand and motor fire equipment 
for mounting on commercial chassis may be secured 
by writing to the O. J. Childs Co., Utica, N. Y. 
SHORT WHEEL BASE MOTOR TRUCKS 
The many advantages of short wheel base motor 
trucks for contractors in the construction, road- 
building and general hauling field are described in 
— in the literature of the Autocar Co., Ardmore, 
a. 


JACKS FOR ALL TRADES 

The Doughboy jack, a particularly adaptable light- 
weight jack for the contractor, is described in de- 
tail in Bulletin 29, which may be secured from Me- 
Kiernan-Terry Drill Co., 19 Park Row, New York 
City. 

FULL-CIRCLE AUTO CRANES 

The Byers Model 7 full-circle crane for all types of 
contracting and industrial work is described in de- 
tail in a series of special bulletins, which may be 
secured from the Byers Machine Co., 480 Sycamore 
St., Ravenna, Ohio. 


PORTABLE CENTRIFUGALS FOR UNWATERING 
TRENCHES, ETC. 

The Evinrude Motor Co., Milwaukee, Wis., has just 

published a bulletin describing the Evinrude light- 

weight portable centrifugal for unwatering trenches, 

catch-basins, flooded areas, excavations, pits, etc., 

which it will send to any contractor on request. 


ROAD BUILDING WITH MOTOR TRUCKS 

The new GMC _ road-building truck, especially 
built for this service, is described in detail in spe- 
cial circulars, which may be secured from the 
General Motors Truck Co., Pontiac, Mich. 


CONCRETE-HANDLING CARTS 

Keystone concrete carts, manufactured by the Gray 
Iron Foundry Co., Reading, Pa., speed up the han- 
dling of concrete, particularly in building construe 
tion, and are described in detail in the bulletins of 
this company. 


CONVEYING MACHINERY 

The Weller Manufacturing Co., 1820-1856 N. Kost 
ner Ave., Chicago, I)l., publishes an interesting and 
instructive catalog describing its conveying machin- 
ery, particularly adaptable to contracting work. 


THE USE OF ASBESTOS SHINGLES 

Contractors interested in securing more information 
and data on the value and use of asbestos shingles 
should write for the literature of Johns-Manville, 
Inec., Madison Ave. and 41st St., New York City. 


SHOVEL ECONOMY 

Any steam shovel is a means of moving dirt, but the 
Thew Shovel Co., Lorain, Ohio, claims that in its 
catalogs, which are free to any contractor requesting 
them, it shows wherein Thew power shovels are par- 
ticularly economical and efficient. 


WIRE MESH FOR ROAD REINFORCEMENT 
Truscon wire mesh, furnished in flat sheets cut to 
length for reinforcing concrete highways, is de- 
scribed in detail in the illustrated literature of the 
Truscon Steel Co., Youngstown, Ohio. 


CRANES AND DERRICKS 

The Terry Manufacturing Co., Grand Central Ter- 
minal, New York City, has been in the business of 
manufacturing cranes and derricks for over a quarter 
of a century. Its catalog will be of interest to any 
contractor in the field for this type of equipment. 


APPLYING BITUMINOUS MATERIALS TO 
ROADS 


Equipment manufactured by the Kinney Manufactur- 
ing Co., 3429 Washington St., Boston, Mass., 
mounted on motor trucks for applying hot or cold 
bituminous materials to roads, is described in pam- 
phlets which will be of interest to contractors and 
engineers having such work in prospect for 1922. 
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EXPANSION JOINTS FOR IMPROVED PAVE- 


MENTS 
Ideal expansion joints manufactured by the Waring- 
Underwood Co., Fernwood ’a.. for granite, brick, 
wood block and concrete pavement, are described in 
literature which may be secured free on request. 


CORRUGATED CULVERIS THAT LAST 

The Newport Culvert Co., 542 West 10th St., New- 
port, Ky., has issued a booklet giving complete data 
on Newport culverts, full-round and _ half-round 
made of genuine open-hearth iron guaranteed to be 
more than 99 per cent pure iron copper alloy 


CLAM-SHELL BUCKETS 

The Owen Bucket Co., 418 Kirby Bldg., Cleveland 
Ohio, manufacturers of Type O Owen buckets for 
handling all types of material, will send on request 
its illustrated, descriptive bulletins 


PRESERVATIVE PAINT FOR MACHINERY 
Contractors preparing to lay up their machinery for 
the winter should protect it with a good preservative 
paint Full information regarding Pioneer preserva 
tive paints may be secured from the Pioneer Asphalt 
Co., Lawrenceville, Ill 

STRUCTURAL STEEL WORK 

The Pittsburgh-Des Moines Steel Co., 836 Curry 
Bldg., Pittsburgh, Pa., specializes in structural steel 
work, and will design, fabricate and erect this type 
of work of any description. Contractors desiring in- 
formation regarding the work may secure it from 
the above address 

HIGH-GRADE CONTRACTING LOCOMOTIVES 
The H. K. Porter Co., Pittsburgh, Pa., will be glad 
to send its literature describing Porter locomotives 
tensively by large con 
ontracting work. 


been in use @) 


all types of « 


which have 
tractors on 


POWER CONCRETE MIXERS 

Balletin No. 106, published by the Ransome Con- 
erete Machinery Co 1772 Second St., Dunellen, 
N. J., deseribes in detail the uses and advantages of 


small-size concrete 


PORTABLE CONVEYORS 

LOOSE MATERIALS 
The use of Haiss portable belt conveyors for han 
dling brick, stone, sand, etc., is described in detail 
in a booklet which may be secured from the George 
Haiss Mfg. Co 143d St. and Rider Ave., New 
York City 


CONCRETE ROAD PAVERS 
A heavy-duty concrete paving mixer which has an 
established reputation for service and yardage is 
described in the literature of the Koehring Co., Mil- 
waukee, Wis 
INDUSTRIAL 
TRUCKS 
The Koppel Industrial Car and 
Koppel, Pa., in its road catalog No. 100 describes in 
detail its full line of industrial cars, batch boxes 
and trucks for handling aggregate for concrete 
roads or mixed materials 


ASPHALT PAVING TOOLS AND TOOL HEATERS 
Littleford Bros 00 East Pearl St., Cincinnati, 
Ohio, manufacturers of a complete line of tar and 
asphalt heaters, will send their catalogs of pouring 
pots, asphalt paving tools and tool heaters to any 
interested contractors or municipal engineers 


MAINTAINING ASPHALT STREETS 

The contractor or engineer having to do with the 
maintenance of different types of bituminous asphalt 
streets will be interested in the literature of the 
Equitable Asphalt Maintenance Co., 1901 Campbell 
St.. Kansas City, Mo., describing the Lutz surface 
heater, which increases the daily output of the re- 
pair gang 


AUTOMATIC UNLOADING, LOADING AND CON- 
VEYING MACHINERY 

Full information regarding the types of automatic 

loading, unloading and conveying machinery adapt- 

able to various services will be found in the litera 

ture of the Fairfield Engineering Co., Lancaster, 

Ohio 


GRADING WITH TRACTORS 

Any contractor with a large grading job, whether it 
be for road work, the preparation of a new golf 
course, or in reclamation work, will find interesting 
data in the latest folders of the Cleveland Tractor 
Co., 19211 Euclid Ave., Cleveland, Ohio 


mixers 
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WELDED STEEL TANKS 

Hydro-pneumatic tanks built for a working pressure 
of 100 pounds for the storage of gasoline and road 
oil or as air receivers are described in detail in 
literature which may be secured from the Heil Co., 
1243 26th Ave., Milwaukee, Wis. 


A CONCRETE FLOOR FINISH AND HARDENER 
The General Chemical Co., 25 Broad St., New York 
City, will be glad to send copies of its Hard-n-tyte 
Specification, which shows how to use its new com- 
plete floor finish to produce non-dusting and perma- 
nent wearing concrete floor surfaces. 

WHY CHLORINATE WATER? 


This is the title of a new booklet issued by Wallace 
& Tiernan, Inc., Newark, N. J., which contains data 


and valuable material regarding the use of liquid 
chlorine in sterilizing municipal water-supplies. 


ROCK CRUSHING AND SCREENING EQUIP- 
MENT 


The special catalog of the Good Roads Machinery 
Co., Inc., Kennett Square, Pa., describing its Cham- 
pion crusher with elevator, screen and portable bin, 
is of particular interest to contractors having 
crushed stone production problems on hand. 


A WATER-WORKS CENTRIFUGAL PUMP 
Bulletin 242 published by Dayton Dowd Co., 346 
York St.. Quincy, Ll. describes in detail the com 
pany’s various types of centrifugal pumps for mu 
nicipal apd private water-supply systems. 


PAVING MIXTURES ON THE JOB 

T. L. Smith Co., 1125 32d St., Milwaukee, Wis., has 
issued a new catalog, ‘‘On the Job with Smith Pa - 
ing Mixers,’’ which contains actual photographs of 
various jobs throughout the country, together with 
descriptions of all types and sizes of Smith paving 
mixers. 


TRACTORS IN ROAD BUILDING AND GRADING 
The C. L. Best Tractor Co., San Leandro, Calif., has 
issued an interesting series of four bulletins showing 
its 30 and 60 models Best Tracklayer tractors in 
road-grading and road-building work 


NEW DIPPER DREDGE BULLETIN 

A new dipper dredge bulletin, entitled R-1, describ 
ing the work of dipper dredges for river, harbor 
and canal excavation, has just been issued and may 
be secured by writing to Bradlee Van Brunt, Bucy 
rus Co., South Milwaukee, Wis 


DATA ON METAL LATH FOR BUILDINGS 

The Berger Manufacturing Co., Canton, Ohio, has 
published an interesting illustrated booklet describ 
ing Berloy, Ribblex metal lath, channels, corner 
bead, lattice lath and wall ties, which will be of 
particular interest and value to the building con 
tractor. 


WHEEL SCRAPERS FOR CONTRACTORS 

Contractors interested in securing a wheel scraper 
which is a real time- and money-saver should obtain 
a copy of Special Bulletin F 118. which may be se 
cured from Smith & Sons Mfg. Co., 1512 Guinotte 
Kansas City, Mo., describing Roytrac unit wheelers 


A NEW EXCAVATING EQUIPMENT CATALOG 
Pawling & Harnischfeger Co., Milwaukee, Wis.,” has 
just issued Bulletin 56X, which contains records and 
Nlustrations of the actual performance of P & H 
excavators under widely divergent conditions of serv 
ice and application, together with facts and figures 
of interest to contractors 


CONCRETE SPOUTING EQUIPMENT 

The Standard Scale & Supply Co., 1631 Liberty 
Ave., Pittsburgh, Pa., manufacturer of the Standard 
line of contractors’ equipment, will send its catalog 
No. 69, describing its full line, including spouting 
equipment for handling concrete. 


SERVICEABLE CAST IRON PIPE 

A east iron pipe which may be laid with the use of 
a wrench and which entirely eliminates caulking is 
described in detail in the Universal cast iron pipe 
bulletins, which may be secured from the Central 
Foundry Co., 90 West St., New York City 


SEWER PIPE 

Full information regarding 
made by the Delaware Clay Products Co., 
inghouse Bldg., Philadelphia, Pa.. may 
from this company. 


high-grade sewer pipe 
807 West 
be secured 
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De Wind with Mussens, Ltd. 

N. DeWind, well known by municipal and 
county officials and contractors throughout the 
United States, and formerly connected with the 
Austin Manufacturing Co., Chicago, Ill, is now 
connected with Mussens, Ltd., with headquarters 
at the Toronto office of this company. He has 
charge of the Highway Departments through- 
out Canada. 


New Treadwell Hoist 

A complete new line of steam and electric- 
driven hoists has been placed on the market by 
the Treadwell Engineering Co., Easton, Pa. Prior 
to this time, the company for many years 
manufactured solely its complete line of rolling- 
mill equipment. The chief engineer of the 
hoist department of the Treadwell Engineering 
Co. is Thomas O. Werner, tormerly chief 
engineer of the S. Flory Manufacturing Co. 
The new hoist is a machine made in sizes from 
100 to 300 horse-power and capable of operating 
under all conditions. 


New Chain Belt Offices 

The Chain Belt Company, Milwaukee, Wis., 
has opened offices at 735 Ellicott Square, Buf- 
falo, N. Y., and has announced the appointment 
of T. E. Cocker as district manager of that 
territory. For the past five years Mr.- Cocker 
has had considerable experience in handling 
elevating and conveying equipment, and will 
assume charge of the Rex line of the Chain 
Belt Company, including chain, sprocket 
wheels, Rex traveling water screens, elevators 
and conveyors. 


Lakewood Moves 
Philadelphia Office 


The Lakewood Engineering Company, of 
Cleveland, Ohio, has announced that its Phila- 
delphia, Pa., office has beén moved from the 
Widener Building to the Franklin Trust Build- 
ing. 


Ackenheil Joins Heltzel 


J. D. Ackenheil, formerly connected with the 
Portland Cement Association as field engineer 
in the Pittsburgh District, has joined the Helt- 
zel Steel Form and Iron Company, Warren, 


Ohio. Mr. Ackenheil has had considerable ex- 
perience along the line of road building in a 
promotional and constructive capacity, having 
had supervising charge of a number of im- 
portant highways. The subject of steel forms 
has been one of his studies from a constructive 
view-point during his four-year service with 


the Association, and he is therefore well fitted 
to advise and confer with contractors and 
engineers as to forms and other details of high 
construction. He will act as Special Rep- 
resentative for the Heltzel Steel Form and Iron 
Company. 


New Steel and Wire 


Representative 

The American Steel and Wire Company, 208 
South LaSalle Street, Chicago, Ill, has an- 
nounced the appointment of E. E. Aldous, as 
representative of the company in the St. Paul- 
Minneapolis-Duluth territory, with headquarters 
at St. Paul. Mr. Aldous has been connected 
with the company for twenty years in different 
positions, is well posted on the different prod- 
ucts of the American Steel and Wire Company 
and is eminently qualified to represent it. 


Three Consulting Firms Unite 

The new company incorporated under the 
name of the Randolph-Perkins Company, 
I:ngineers and Managers, 1210 First National 
Bank Building, Chicago, IIl., has been formed 
as successor to Isham Randolph & Company, 
The Edmund T. Perkins Engineering Com- 
pany, and the George B. Massey Company. 
The incorporators and officers of the company 
are: LeRoy K. Sherman, president; George 
B. Massey, vice-president; Charles T. Mor- 
dock, treasurer, and Robert Isham Randolph, 
secretary. 

Mr. Sherman was formerly chief engineer 
and vice-president of the Edmund T. Perkins 
Engineering Company, and during the war was 
president of the U. S. Housing Corporation. 
Mr. Massey is a mechanical engineer, special- 
izing in excavating machinery and methods. He 
is at present making an extended investigation 
and report for American clients on projects in 
India. Mr. Mordock was formerly Chicago rep- 
resentative of the J. G. White Company, and he 
specializes in public utilities. For the past year 
he has represented Blodgett & Company of Bos- 
ton, in Chicago. Mr. Randolph was formerly 
senior partner of Isham Randolph & Company, 
specializing in land drainage, levees and pump- 
ing plants. 


New Cincinnati Office 

The U. S. Cast Iron Pipe and Foundry Com- 
pany, Burlington, N. J., has announced the 
opening of a new office at 811 Dixie Terminal 
Building, Cincinnati, Ohio. P. T. Laws, Assist- 
ant Works Manager, will make this office his 
headquarters. Sales from this office will be in 
charge of Harold G. Henderson. 








Tractor, Trailer and Motor Truck—Solving 
Hauling Troubles for Contractors 




















WATERLOO TRACTOR HAULING GRAVEL-SPREADING MACHINE ON THE WILMINGTON PIKE, 
WEST CHESTER, PA. 


The road surface is prepared for resurfacing by sweeping, the tar is then applied and then the gravel 
spread by the machine. Two men stand at the ends and shovel the gravel into the hopper; it then 
drops onto the revolving cone and is scattered across the road 
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THE DEEP DRAINAGE DITCH SHOWN AT THE RIGHT WAS RECENTLY CONSTRUCTED IN 
NORMAN COUNTY, MINN. 


On a 9-mile stretch, the ditching machine threw out 106,000 yards. This dirt was levelled off and 
made into a 20-foot roadway in 9 days by a 10-ton Holt tractor pulling a Stockland giant grader 





A GROUP OF FEDERAL TRUCKS USED FOR ALL KINDS OF HAULING UNDER VARYING 
CONDITIONS, BY THE ATLAS EXCAVATING COMPANY, DETROIT, MICH. 


A LARRABEE-DEYO TRUCK WITH A TRAIN OF TROY TRAILERS IN USE IN BINGHAMTON, N. Y. 
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The Development and Use of Asphalt in the 
United States 


By Prevost Hubbard 


RIOR to ig02 the term asphalt was 
confined almost exclusively to certain 
semi-solid or solid bitumens which 
were found in natural deposits, most of 
which occurred in admixture with clay, silt 
or vegetation which could not be removed 
by ordinary refining methods. When the 
mineral matter predominated, the product 
was termed asphaltic sand or rock asphalt, 
depending upon whether or not the mineral 
structure was loosely or firmly knit to- 
gether. No appreciable tonnage of asphalt 
was used in this country until 1883, when 
about 35,000 tons were imported, mainly 
from Trinidad, and found their way into 
the paving industry. Prior to this, rela- 
tively small quantities of Trinidad asphalt 
and certain European rock asphalts or bitu- 
minous limestones had been used in the con- 
struction of pavements in a few American 
cities. As most of the European rock as- 
phalts contain less than 15 per cent of as- 
phalt proper, while the refined Trinidad as- 
phalt uniformly carries about 56.5 per cent 
of bitumen, they were eventually unable to 
successfully compete with the latter, and 
until 1892 Trinidad asphalt was used to so 
much greater extent that, in most minds, 
the term “asphalt” came to mean Trinidad 
asphalt. 

In 1892 a relatively pure asphalt deposit 
occurring in Venezuela and known as Ber- 
mudez Lake asphalt was exploited in small 
quantities, and this product began to find its 
way into the United States, where it was 
used in pavement construction. From this 
time on, Trinidad asphalt was obliged to 
share honors with Bermudez asphalt, the 
importation of which gradually increased, 
until at the present time it is nearly equal in 
tonnage to the Trinidad asphalt. Other 
foreign asphalts occurring in Venezuela, 
Cuba and elsewhere have appeared tem- 
porarily on the American market, but never 
in any great quantity. Large deposits of 
asphaltic sands and rock asphalt have been 
found in this country, but their develop- 
ment has been limited, as many are unsuited 


Chemical Engineer, The Asphalt Association 











for present industrial purposes. Compara- 
tively small deposits of very hard and 
nearly pure asphalt commonly known as 
Gilsonite, Uintaite, Grahamite and Wurtzil- 
ite have also been discovered in various 
parts of the United States and have been 
found particularly well suited for the manu- 
facture of asphalt specialties. Their com- 
bined..available tonnage has, however, been 
so small that their use in the two main as- 
phalt industries—paving and roofing—has 
been very limited. 


Native Asphalt 

Practically all native asphalt is too hard 
for direct use in the manufacture of asphalt 
products, and after a simple refining proc- 
ess, which consists in heating the crude 
material until water, gas and other volatile 
material is driven off, it must be softened to 
suitable consistency by combining it with 
the proper amount of residual petroleum, 
known as flux oil. Petroleum, therefore, al 
ways served as an important integral part of 
all asphalt. used for industrial purposes. 
For many years it was believed, and it is 
now generally admitted, that all asphalt 
originates in petroleum. 

The petroleum first known and used in 
the United States, occurring in Pennsy]- 
vania, Ohio and Indiana, was of the paraf- 
fin type. When distilled to remove the more 
volatile constituents, this petroleum was 
found to yield a thick, greasy oil residue 
which in no way resembled asphalt excepi 
in color, but which proved quite satisfac- 
tory for use as a flux. If distillation was 
carried further, this residual oi] underwent 
certain chemical changes, due to cracking 
of the hydrocarbon constituents, and eventu 
ally coke remained in the still. 

As early as 1865 it was known that bitu- 
minous material was susceptible to the ac- 
tion of certain oxidizing agents which 
caused the product to become more viscous, 
and in 1894 Francis X. Byerly was granted 
a patent for blowing air through petroleum 
residue when heated to between 400° and 
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600° F. By this process it was found pos- 
sible to produce a semi-solid residue which 
in some ways resembled the native asphalts, 
but which, with the type of oil used, was 
more or less cheesy in character and lacked 
the cementing power of the then known as- 
phalts. This product was marketed as 
Byerlyte asphalt, but never found much 
favor in the paving industry because of the 
inferior results attending its use. It was 
found, however, that when so treated, resi- 
dual oils from petroleum occurring in the 
Gulf section yielded a better grade of prod- 
uct than the more highly paraffin type of 
petroleum. 


California Petroleum 

With the discovery and refining of Cali- 
fornia petroleum it was observed that when 
the residual oil was further distilled and be- 
fore coke was formed, a semi-solid residue 
was produced which very closely resembled 
the native asphalts. The original petroleum 
was therefore called asphaltic petroleum. 
The asphalt first manufactured from this 
type of petroleum proved to be of rather in- 
ferior quality, which was later shown to be 
due to the high temperatures required to 
drive off a sufficient amount of oil constitu- 
ents to produce a semi-solid residue. At 
such temperatures the hydrocarbons began 
to crack up, with the formation of undesir- 
able decomposition products. Later it -was 
found that if distillation was conducted, 
with a copious amount of steam used to 
agitate the contents of the still, cracking 
could be largely prevented, as the volatile 
products were removed at a much lower 
temperature. This discovery not only as- 
sured a large future supply of high-grade 
asphalt from domestic sources, but con- 
clusively proved that asphalt originates in 
certain petroleums; that it is actually held 
in solution in such petroleums; and that 
when recovered by suitable means it is 
essentially the same as certain native 
asphalt. 

By 1902 petroleum asphalt was on the 
American market in appreciable quantities ; 
about 20,000 tons was manufactured during 
that year. It found its way into the paving 
industry, where it was received on trial for 
a number of years, until service over a con- 
siderable period of time demonstrated that 
it was equally as good for paving work as 
the lake asphalts. By 1911 the tonnage of 
asphalt produced from domestic petroleum 


exceeded the importation of Trinidad and 
Bermudez asphalt, and from that time on 
the production from this source has grown 
rapidly. 

In 1913 large quantities of Mexican petro- 
leum found their way into the United States. 
This petroleum is highly asphaltic in char- 
acter and when subjected to steam distilla- 
tion yields a much higher percentage of 
asphalt than any petroleum found in the 
United States. About 100,000 tons of as- 
phalt were produced in 1913 from this 
source, as compared with about 230,000 tons 
of imported native asphalt and over 400,000 
tons of asphalt produced from domestic 
petroleum. This year showed the peak of 
importation of native asphalt, which was at 
that time equal to only a little more than 
two-fifths of the total production from 
petroleum. From that time on there has 
been a general decline in importation of 
lake asphalt with a very rapid increase in 
asphalt distilled from petroleum. 

The growth in asphalt tonnage 
Mexican petroleum has been even more re- 
markable than from domestic petroleum, 
and since 1918 has exceeded the latter. 
Statistics of the U. S. Geological Survey 
for 1919, which are the latest ones available, 
show the following: 


from 


Tons Per Cent 
Asphalt from domestic pe- 
PL tine se carctkeea ia 
Asphalt from Mexican pe- 
troleum 
Domestic native asphalt 
(bituminous rock)....... 
Other domestic native bitu- 
minous substances...... 
Asphalt imported from 
Trinidad and Tobago... . 
Asphalt imported from 
Venezuela See 
Other imported asphalts, 
including bituminous rock 


614,692 41.4 


674,876 45.5 


53,589 
34,692 


51,062 


47,309 
7,277 5 


1,483,407 1000 


Asphalt exported from the 
United States........... 40,208 


consumption 
United 

1,443,280 
Note.—This does not include manufactures of as 


phalt, which are valued at approximately one-half the 
value of the tonnage of asphalt exported. 


Approximate 
of asphalt in 
States 


From this table it is seen that nearly 87 
per cent of all asphalt produced by, or im- 
ported into, this country is obtained from 
the distillation of petroleum. If the min- 











eral and other extraneous matter in rock as- 
phalt and Trin‘dad and Bermudez asphalt 
is eliminated, a conservative estimate would 






raise the proportion of petroleum asphalt to 
over 92 per cent of the total, leaving about 
1.4 per cent Trinidad bitumen and 3.2 per 
cent Bermudez. The fact that the bitumen 
of lake asphalt now constitutes less than 5 
per cent of the total asphalt consumed by 
the United States may be surprising to the 
many who have heretofore considered the 
lake asphalts as the most important. 

In spite of the large tonnage of asphalt 
produced from domestic petroleum, its man- 
ufacture from this source constitutes only a 
very small part of the petroleum industry. 
The specific gravity of domestic petroleum 
asphalt averages about 1.01, or 8.4 pounds 
per gallon. On this basis the volume of 














O meet the need for a full-revolving trac- 

tor crane which can be operated inde- 
pendently of rails, the Industrial Works, 
Bay City, Mich., has begun the manufacture 
of the new crawling tractor crane Type BC, 
illustrated on page 69. The crane is built in two 
types: Type BC with a capacity of 20,000 
pounds at 12-foot radius, equipped with con- 
tinuous crawling tractor belt; and Type BT 
with a capacity of 18,000 pounds at 10-foot 
radius, equipped with four broad-gage tractor 
wheels. 

These cranes are particularly adapted to the 
needs of road contractors, coal dealers, gravel, 
sand and stone producers, foundries and moder- 
ate-size manufacturing plants. The capacity 
and speed of these cranes make them well suited 
for moving coal, sand, gravel and dirt and for 
excavating work. Within the limits of their 
capacity they will serve with the same effi- 
ciency as the locomotive crane. The maximum 
utilization of yard storage space is realized 
with the use of these cranes, because their field 
of usefulness is not limited by railroad tracks, 
as is the case with the railroad crane. Having 
exceptionally large capacities in ordinary lift- 
ing, they prove a valuable adjunct on many 
erection jobs which are inaccessible to the 
railroad crane. They can be equipped to handle 
hook and block, grab bucket, drag scraper 
bucket, wood grapple, electric lifting magnet, 
shovel dipper and pile driver leads with drop 
hammer. 

The crane is operated by means of an in- 
ternal combustion engine which has the advan- 
tage of being always ready for immediate use 
When not in operation no fuel is consumed, and 
it is not necessary, as often with the steam- 
operated machine, to have a licensed engineer 
as operator. 
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A General-Purpose Crawling Tractor Crane 











domestic petroleum asphalt for I91I9 
amounts to about 146,000,000 gallons, as 
against approximately 15,864,000,000 gal- 
lons of crude oil, or less than I per cent by 
volume of crude. Mexican oil asphalt aver- 
aging 1.04 specific gravity shows about 
155,000,000 gallons for 1919, as against ap- 
proximately 2,218,000,000 gallons of Mexi- 
can crude oil, or about 7 per cent. When it 
is considered that practically all Mexican 
petroleum is highly asphaltic in character, 
these figures show the possibility of increase 
in asphalt production from this source to be 
very great as the demand increases. At the 
present time an enormous quantity of as- 
phalt present in crude petroleum and many 
times greater than the amount actually pro- 
duced is not being recovered, but is burned 
as fuel oil. 






Great care has been taken to combine neces- 
sary strength with the light weight essential 
to a tractor crane, and convenience in operation 
and maintenance have been provided for in 
every detail. Realizing the importance of ease 
of operation in getting the most work out of 
locomotive cranes, the manufacturers made spe- 
cial study of the requirements of the operator, 
and everything was arranged with a view to 
making the operation and maintenance of the 
machine as easy and convenient as_ possible. 
Up to the capacity of the motor, any combina- 
tion of slewing, hoisting the load and varying 
the radius may be made. The crane is equipped 
with a 30-foot boom, made up of two channels 
strongly latticed with angles and tie plates. 

The steering of this crawling tractor crane 
while propelling is accurately controlled by the 
operator from his position in the revolving up 
per works, by manipulation of the friction 
clutches and brakes, controlling the motion of 
each tractor belt. By means of these clutches 
and breaks, either tractor belt can be readily 
and instantly disconnected from the motor 
while the other belt continues traveling at the 
normal rate of speed. The disconnected trac- 
tor belt can be held stationary by applying the 
brake, and can be allowed to coast with the 
brake and clutch both disengaged, or the clutch 
can be allowed to slip, thus allowing the oper- 
ator to turn as sharp or as wide a corner as he 
may choose. All the clutches, brakes and lever 
mechanism for steering are located in the re 
volving upper works, where they are simpler to 
handle and much more accessible than with a 
portion or all of this mechanism located on the 
car body. } 

The propelling and steering mechanism ts 4 
new and exclusive feature of the crane. It en- 
ables the operator to propel and steer the crane 
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A MODERATE-SIZED TRACTOR THAT CAN TRAVEL ALMOST ANYWHERE UNDER ITS OWN 
POWER 


independently of all other motion as easily as a 
wheel or traction tread tractor. The low cost 
of owning and operating a crane of this type 


affords the smaller contractor or industrial in- 
stitution an opportunity to handle bulky ma- 
terials speedily, safely and economically. 


A New Small Concrete Mixer 


O meet the demand of a large number of 
3 contractors and others who may be able 
/ to use a mixer of relatively small capac- 
ity, the Ransome Concrete Machinery Com- 
pany, 1772 Second Street, Dunellen, N. J., has 


A WELL-BUILT, SMALL-CAPACITY CONCRETE 
MIXER 


ceveloped the 4-S Bantam mixer. This new 

small mixer affords a simple, low-cost, light, 

easily portable machine capable of handling a 

one-bag batch of any standard mix and rapidly 

converting it into high-grade concrete. The 
special features of this mixer are the adop- 
tion of gear drive and an arrangement by 
which a 3-point suspension of the drum 
proper is secured. 

Maag gears are used in the gear drive. 
The teeth are shorter and thicker at the 
base than is usually the case, and the pin- 
ion has teeth of the same shape as those 
of the gear, a design which materially 
reduces breakage leverage while adding 
considerable strength. The line of contact 
on the flank of Maag gear teeth is longer 
than on the usual gear and greatly in- 
creases the wear-resisting surface. At the 
same time, the tendency to wear is les- 
sened, as the Maag tooth provides for a 
maximum of rolling contact and a mini- 
mum of sliding contact. 

The 3-point drum suspension is secured 
by bringing the two back main rollers very 
near together. It is claimed by the makers 
that with the Maag gear drive and the ar- 
rangement for 3-point drum suspension the 
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new mixer becomes the easiest running small 
mixer on the market. The capacity of the 4-S 
Ransome bantam is 4 cubic feet of mixed con- 
crete per batch, or 6 cubic feet of unmixed ma- 
terial, with an output of from 3 to 5 cubic yards 
per hour. The machine is supported by a frame 
measuring 76 x 36 inches of channel sections 
mounted on a 4-wheel truck. The mixer drum 
shell is made of 12-gage steel plate, with cast 
iron heads held together by tie rods, and is 
mounted on chilled cast iron rollers. The clo- 
sure of the openings in the drum when mixing 
is in progtess is accomplished by a sealing 


door carried by an arm attached to the dis- 
charge operating shaft and revolving with the 
drum. A 12-gage fixed discharge chute is at- 
tached to the mixer frame to receive the con- 
crete when the sealing door is opened. With 
the mixer a water-measuring tank with a capac- 
ity of 9 gallons can be furnished. Power is de- 
rived either from a 3-horse-power, vertical, 
hopper-cooled gasoline engine or from a stand- 
ard-make 3-horse-power electric motor. Pro- 
tection for the power unit and driving mechan- 
ism is provided by a steel housing, thus pro- 
longing its useful life. 


One Man Can Do the Work of Three 


The Value of Concrete Carts as Labor-Savers 


N construction work, one of the 
O most important points in the 
handling of concrete is convey- 
ing it from the mixer to the columns 
or wall forms. It is claimed that with 
a Keystone cart, made by the Gray 
Iron Foundry Company, Reading, Pa., 
one man can handle as much concrete 
as three men with wheelbarrows with 
much less exertion. It enables the 
mixer to be operated without interrup- 
tion \ll the weight of the load is 
carried by the wheels of the Keystone 
cart illustrated herewith, and none of 
it on the arms of the worker, so it 
strength and makes him 
speedier on the job. This is a special 
reason why labor prefers this cart to 
a wheelbarrow. The cart is built with 
the inside corners smooth and free 
from obstructions which would have 
a tendency to delay the flow of con- 
crete This makes it easy to clean 
and absolutely watertight. The top 
edges at the nose and sides are flanged 
and stiffened by heavy bars. Each 
corner is tied with bar straps, and the 
axle runs through the body and is se- 
curely fastened with set screws to the 
hubs inside 
The efficient use of labor is im- 
portant in keeping the red ink off the 
ledger. One concrete cart and one man 
in place of three men laboring with 
wheelbarrows can help materially. 


saves his 


THE WHEELS CARRY ALL THE WEIGHT IN THIS 


CONCRETE MIXER 





an idea of doubtful value. 





Hyphenating the Engineer 


While engineering has been a recognized profession in the modern sense for a century 
and a half, a sharp definition of the term has not been written, and thus it means one thing 


to one person and something radically different to another. 
to fall back on the century-old definition of Thomas Tredgold—“the art of directing the 
great powers of nature for the services of man.” ‘ 
fession in the opinion of the public, with the result that the term “engineer” is frequently 
hyphenated with another, possibly with the thought that it may carry some advertising force 
—J. G, D. Mack in Professional Engineer. 


It is usual, for want of a better, 


Engineering has become a popular pro- 














A 3-8-Yard One-Man Digger and Loader 


A Miniature Dredge or Excavator Which Has Proved Valuable to the Contractor 


HEN a contractor is up against a job 
W which necessitates the services of a 

dredge and an excavator, and yet none 
of the work warrants a heavy investment in a 
large type of each of these machines, he can 
make good use of a Bay City excavator and 
loader, manufactured by the Bay City Dredge 
Works, Bay City, Mich. This machine is in 
1eality a miniature dredge, and it is used by 
small and average-size gravel-pit operators and 
clay-pit workers whose daily capacity is not 
great enough to warrant the purchase of a 
heavy, high-priced steam equipment. 


should not be more than $6 or $7 per day. It is 
substantially constructed and will dig in hard or 
stiff material that can be handled with pick or 
shovel without blasting. The machine is not 
recommended for excavation in rock which has 
not been blasted, or among heavy stumps and 
roots. 

The bed frame of the machine is constructed 
of steel I-beams, channels and angles securely 
fastened together and strongly braced, giving a 
gage of 11 feet and a wheel base of 18 feet. 
All cperating levers are placed well forward and 
to the right of the mast, allowing the operator 
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AN ADAPTABLE EXCAVATOR OR DREDGE FOR ONE-MAN OPERATION 


The machine can be used in connection with 
a 3g-yard bottom-dump dipper or a '™%-yard 
clam-shell bucket. It can be mounted on 
flanged wheels and sectional track or upon 
caterpillar type trucks. The power is supplied 
either by a 12-horse-power gasoline engine with 
clutch pulley or a 15-horse-power electric motor. 
The dredge has a wide range of adaptability 
and can be used to dig and load clay, sand or 
gravel from bank or pit to cars, trucks or 
wagons; it can also be used by road contractors 
to cut grades or construct small highway ditches. 
It is a very serviceable machine for small 
ditches for farm drainage purposes or for small 
tile trench excavation. 

Only one man is required for the operation 
of this excavator and grader, and inasmuch as 
the gasoline engine consumes only 8 to 10 gal- 
lons of gasoline in 10 hours, the actual operating 
cost, including the wages of the operator, 


an unobstructed view of his work at all times. 
lhe hoisting, backing, swinging and propelling 
mechanisms are all operated by powerful fric- 
tion clutches actuating the drums directly. 
There is provided a suitable lowering and sus- 
taining brake for the dipper, controlled by a 
foot lever. For propelling, the excavator is 
mounted on double flanged wheels running on 
sectional track of 4-foot lengths supported by 
-ross-ties. It is moved ahead by a cable device 
with hook operated from a drum and attached 
to the truck. Sectional track and cross-ties are 
furnished with the machine. At the option of 
the purchaser, the excavator may be mounted on 
crawling traction trucks, providing for a quick 
ind easy movement of the machine from one 
location to another. 

The structural boom is made up of two open 
hearth steel channels, strongly latticed with 
bars, in a standard length of 24 feet, or a 
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The 


dipper is of the shovel, bottom-dump type, of 


longer boom can be furnished if necessary. 


tz-cubic-yard capacity and is constructed of 
flanged steel plate, reinforced with bands to 
withstand hard usage. Detachable cast steel 
teeth are provided. The dipper is designed with 
a larger opening at the door than at the mouth, 
tu facilitate dumping The excavator is also 
furnished with a clam-shell bucket of %-cubic- 
yard capacity when desired. The shipping 





HE field for the slow-speed trailer among 
contractors is tremendous, in that practi- 
cally all of the hauling done by general, 
building, and highway contractors is of the 
heavy type which must be done at comparatively 
slow speed. The Miami Trailer Company, 
Troy, Ohio, manufactures a new slow-speed 
trailer for tractor hauling which has many dis- 
features of interest to the contractor. 
This trailer is of all-steel chassis construc- 
tion, has a low over-all height of body of 60 
inches and is equipped with heavy-duty high- 
speed roller-bearing equipment. Being tractor- 
drawn and reversible, the trailer has demon- 
strated, under most conditions, that it will de- 
mile than 


tinctive 


liver material at a lower cost per 
practically any other equipment. In this new 
trailer design, the Miami Company has at- 


tempted to anticipate and overcome every dif- 
ficulty which has been or may be encountered 
in road building. The chassis frame is made 
of 6-inch channel steel, securely riveted at the 
corners and cross members, using heavy corner 
rons and angle reinforcement. Two heavy coil 
springs under tension at each side of the trailer 
at one end and the rigid construction of the 
frame take care of all torsional twists that 
come from operation over uneven roads, reliev- 
ing the strain that would otherwise be thrown 
on the body. In order to permit the use in con- 
nection with elevating graders, it was neces- 
sary to keep the body at a maximum of 60 
inches. The Hyatt heavy-duty roller bearings 
are protected on the inside and outside by dust 
collars and are adjusted for end thrust. The 
Alemite lubrication system is used, each bear- 
ing being equipped with Alemite grease nip- 
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A Slow-Speed Tractor-drawn Trailer 









weight of the loader, including the engine, dip- 
per and machinery, is approximately 16,000 
pounds. It is furnished with a framework of 
steel angles with a sectional roof covering of 
composition, and the whole machine can be 
readily taken apart and loaded on trucks or 
farm wagons for transportation to other loca- 
tions. It can be assembled in the field ready for 
operation in from Io to 15 hours by a crew of 
three men. 





ples and each train of wagons is provided with 
the necessary grease gun. The train of 6 
wagons can be lubricated by one person in 
from 10 to I5 minutes. 

Well-ironed white oak is used in the body 
construction, both on account of its wearing 
qualities and because of the fact that repairs 
to damaged parts can be made without its be- 
ing necessary to have the work done in a ma- 
chine shop. The bottom doors are made of No 
10 gauge steel, reinforced with 2- by 2'%-inch 
angle steel, provided with a 2-inch overlap, 
which insures a tight bottom. The double 
doors open into a space of 38 by 73 inches, in- 
suring the instant dropping of the load when 
the dumping mechanism is released. 

The winding device embraces a shaft run- 
ning from the front of the trailer to the rear, 
with a winding spool at each end, operating 
so that each chain will close both ends tight 
with one operation. The winding chain can 
be operated from the ground or from the 
chassis frame, while the train is in motion. 

The tires are 10 inches wide, the wheels be- 
ing of all steel construction, 44 inches high w:th 
7g-inch steel spokes. Miami slow-speed trail- 
ers are reversible in action and are so designed 
that a train of trailers can be successfully 
backed by steering the last wheels of the rear 
trailer of the train. While this is not often 
necessary in road construction, it is sometimes 
the only means of quickly placing the train at 
a desired point. This new trailer is also made 
with a reversible platform and as an exten- 
sion trailer for lumber, pole and pipe hauling, 
and equipped with two sets of log bolsters to 
increase its serviceability. 








are possibilities in the near future. 


tematized as the autumn winds. 





The Value of Standardization 


The new Division of Buildings and Housing, recently established by the Department 
of Commerce, has announced that a cut of $600 in the construction costs of the average 
small house and a reduction of 20 per cent in practically all bills for plumbing equipment 
The house construction saving depends largely upon 

the national adoption of standardized code regulations in regard to fire-walls. 
. duction in plumbing costs is also a matter of standardization. 
committee which is working on the simplification of plumbing specifications, the existing 
rules for plumbing equipment in different cities and towns are now as varied and as unsys- 
Standardization of these local regulations along sound 
lines will make this reduction possible, in the opinion of the Division. 
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Building Floors 


Creosoted Wood Blocks with Asphalt Seal Coat Prove 


GOOD floor is one that stands surface 

A wear and tear, is resilient and comfort- 

able under the feet of the workmen, is 
easily cleaned, is non-conducting of heat and 
cold, lends itself readily to plumbing and wir- 
ing and other underfloor repair work, is sani- 
tary and will not create dust, minimizes traf- 
fic noise, is easy to install and will last in- 
detinitely. 

These are rather exacting specifications but 
still all are necessary in factory buildings, ma- 
chine shops and other places where floors un- 
dergo severe usage in industrial buildings. The 
Rodd Company, Century Building, Pittsburgh. 
Pa., manufacturers Creolignum blocks for indus- 
trial Hooring. These are wooden blocks treated 
with a special creosote oil. A joint filler is 
furnished composed of high grade residual as- 
phalt and gilsonite, cut back with refined 
naphtha, to which mixture is added a small 
amount of special gum to eliminate brittleness, 
to toughen the material and increase its im 
perviousness to the action of the creosote oil 
in the blocks. The material takes a perma- 
nent set within three to four hours after ap- 
plication, and has a melting point after setting 
of 200 degrees. It is absolutely firm after set- 
ting, but at the same time does not become 
brittle nor shatter under impact. There is no 
addition of coal tar pitch, inasmuch as its 
derivation from the same source as creosote 
would cause an immediate tendency to soften 
under the action of the creosote content of the 
blocks. 

The chief superiorities which are claimed for 
Creolignum asphaltic cement are that it can be 
applied cold, bonds firmly to the base, and is 
not affected by the creosote content of the 
block and, because of its high melting point, it is 
not affected by a great variation in tempera- 
ture. Few, if any, failures of wood block 





FLOOR AFTER APPLICATION OF MOIST-PROOF, 
ACID-PROOF FILLER 





for Hard Service 


Satisfactory 





CLOSE-UP VIEW OF CREOLIGNUM FLOOR BE- 
FORE APPLICATION OF SEAL COAT FILLER 


floors are on record for any other cause than 
expansion and contraction. These actions are 
caused by the variation in moisture content 
of the blocks. The normal moisture content 
of the blocks is the same as the moisture con- 
tent of the atmosphere. This varies somewhat 
with the seasons and conditions of heat and 
cold. Therefore, the prevention of expansion 
or contraction is dependent upon the extent to 
which excessive variations can be controlled. 
The absorption or evaporation of moisture takes 
place on the top surface of the blocks where 
the open cells of the wood are exposed. It is 
the function of Creolignum Top Coat to fill 
and seal these open pores with a permanent 
material sufficiently high in melting point to 
remain firm under great variations in tempera- 
ture. It performs this function because of the 
fact that in its liquid state it readily enters the 
wood cells and solidifies there. 

The cost of Creolignum Cushion and Creolig- 
num Top Coat is greater than that of pitch but, 
as most contractors realize from their experi- 
ence, there is almost no place where asphalt 
can be used at the same cost as pitch. There 
are six essential steps in laying Creolignum 
wood block floors: first, the subgrade is com- 
pacted and leveled by rolling; second, a con- 
crete base is laid and finished by floating with 
a wooden float; third, a seal coat of Creolig- 
num asphaltic cement is spread cold; fourth, 
the Creolignum blocks are laid tightly by hand ; 
fifth, the joints between the blocks are care- 
fully filled with sand and then Creolignum Seal- 
coat is squeegeed over the top, thus finally fill- 
ing the joints and supplying an air-tight seal 
over the top of the floor; sixth, the floor is 
finally rolled with a heavy roller to smooth 
and level inequalities in the laying or the 
cushion. 





A Steam Shovel with Rubber Tires 





STEAM shovel which 

A will be of particular 
interest to contractors 

who have jobs in cities or 
elsewhere requiring frequent 
moves over paved roads or 
highways without injury to 
the thoroughfares, has bee 
placed on the market by the 
Company, Marion, 

Ohio, in the form of the 
Osgood 18, a 44-yard, trac 
tion revolving steam shovel 
equipped with solid Fire 
stone rubber tires This 
shovel is also provided with 
means for disengaging the 
traveling gears so that the 
shovel can be towed by motor 
truck or tractor, thus per- 


Osgood 








mitting traction with a min 
imum of pulling power. For 
traveling over streets or 
highways under their own 
power, all the Osgood shovels are provided 
with a two-speed gear arrangement so that the 
machine travels about 3% miles per hour 
Steering is accomplished by swinging the upper 
body slightly to the right or left, which brings 
instant from the steering axle. 

The rubber tires of the 44-yard steam shovel 
are 40 inches in diameter and 14 inches wide, 
ribbed treads, and are mounted on steel 

The tires are pressed on the regular 34- 
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with 
rims 


RUBBER-TIRED STEAM SHOVEL READY TO WORK 


inch diameter by 16-inch face cast steel wheels 
which permits the removal of the tires when 
desired, and by attaching the cleats to the rear 
wheels the shovel is then ready for service 
where it is not desired to use rubber tires. The 
outfit is designed and mounted so as to eliminats 
any possibility of damage to pavement and to 
permit the movement of the shovel from one 
location to another with whether towed 
or moving under its own power 


ease, 


A Goose-Neck Boom for Cranes 


N adapting a P. & H. No. 206 crane, of the 

type shown in the accompanying illustration 

to the handling of loads such as unit packages 
of lumber from high piles, it was found that 
the lengths of lumber interfered with the 
straight or standard booms. To overcome 
this and eliminate much of the costly labor 
required to handle lengths of lumber, pipe, etc., 
the makers, Pawling & Harnischfeger Com 
pany, Milwaukee, Wis., developed the goose- 
neck boom. As the illustration shows, the boom 
may be lifted almost straight up without having 
the load interfere. In other respects this boom 
is like the standard design and attaches to the 
gasoline-driven corduroy-traction machine in a 
similar manner 

The first plant, a furniture factory, using the 
goose-neck boom, operated it for handling lum- 
ber in aisle-ways 18 feet wide, taking lumber 
in unit packages off 20-foot piles and placing it 
on wagons or trailers spotted in the aisle-ways. 
Hardwood at 4 pounds per square foot was 
handled at the rate of 1,500 square feet per 
trip. The amount handled per day varied and 
was limited by the auxiliary equipment, trucks, 
wagons or trailers, etc., required to carry the 


E aid 


A BOOM THAT INCREASES THE 
VERSATILITY OF THE CRANE 


lumber to stock, or to the cut-up room, or for 
delivery, as the case might be. The company 
using this P. & H. 206 crane with the new 
goose-neck boom requires only ten laborers 
instead of the 25 previously used, making a 
labor saving of $60 per day. 
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ONE WAY TO MAKE 
A GOOD ROAD 


If you have a macadam road or street which has 
become badly worn, we know of no more econom- 
ical way to turn it into a first class highway, 
than by covering it with a seal coat of 


STANOLIND 


PAVING ASPHALT “D” 








We take pride in referring you to the South 
Causway (illustrated above) at LaCrosse, Wis- 
consin, which was treated in 1919. Approximately 
200,000 square yards of such treatment completed 
this year by the city of LaCrosse. 


Our booklet “Stanolind Paving Asphalt” contain- 
ing information regarding this type of road as well 
as all other asphaltic roads, will be mailed free 
upon request. 





STANDARD OIL COMPANY 


(INDIANA) 
910 So. Michigan Ave. Chicago, Il. 
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The Origin of Chrome Nickel Steel Picks 


Interesting Story of How the Idea Came from Chrome Nickel 


Steel-edged Shovels 


HE idea of making chrome nickel steel 

picks was conceived when it was found 

that the Red Edge shovels made by the 
Wyoming Shovel Works, Wyoming, Pa., would 
wear sharper with use For example, many 
railroads that are equipped with these track 
shovels use them for a full season on track 
work, and the following year they use them 
for what is known as weeding, that is, for 
cutting weeds along the right of way. They 
found them par 


of the pick is driven into the material in which 
it is working, a lapping effect is set up, a sort 
of slow wearing away of the material on the 
outer side of the point, depending on the arc 
through which the pick is swung. When the 
pick has attained its shape, it holds it, and any 
turther wear is distributed over the point in 
such a way that it continues to be sharp until 
perhaps several inches of the arm have been 
used up in this way. When this has happened, 
it is possible to 
redress the picks 





ticularly good 
for this purpose 
because the con- 
stant wear in the 
ballast gives them 
a razor-like edge 


and draw them 
out in much the 
Same way in 
which the or- 
dinary pick is 








It occurred to the 
officials of the 
Wyoming Shovel 
Works that if chrome nickel steel would wear 
this way in a thin sheet, there should be no 
reason why picks could not be made out of it 
which would wear sharper with use. 

About the first of January, 1921, the first 
Red Edge picks were turned out, and, after a 
series of experiments to secure the best shape, 
the company claims to make a pick which will 
stand the hardest kind of wear and will sharpen 
itseif in the material which it penetrates. These 
picks are different from the usual kind of picks 
in several ways. First, they are forged out of 
solid billets of chrome nickel steel, and the 
arms are then heat-treated for almost their 
entire length. An ordinary pick is usually made 
of very soft metal to form the eye, and then 
high carbon steel points are welded onto this 
metal. Because of its very brittle nature, this 
high carbon steel can be hardened only for a 
fraction of an inch, otherwise the points would 
fly off at the first blow. As a result, a high 
carbon steel pick will last only a limited amount 
cf time, usually one or two days at the most, 
when it is necessary to redress it. The steel 
hack of the points is so soft that the constant 
application of blows tends to make it swell, or 
“bump up,” as it is called, and when this is done 
the pick can no longer be used until it has been 
drawn out again by the blacksmith. 

The Red Edge pick has the whole arm of 
uniform hardness. Characteristic of chrome 
nickel steel, however, is the fact that it has a 
combination of hardness and toughness, and it 
is this toughness which gives to the new picks 
their self-sharpening qualities. As the point 


A CHROME NICKEL STEEL PICK 


worked except 
that the chrome 
nickel steel must 
be quenched in oil instead of water to get the 
best results. 

Another feature of these picks is their shape. 
They are made with oval arms instead of the 
usual square. This is claimed to give a much 
easier and deeper penetration and a quicker and 
cleaner withdrawal from the material. 

The advantages claimed for this pick are, 
first, that the laborer is working at all times 
with a tool that is in proper condition and one 
with which he can get the best results. Since 
they are made in one solid bar, it is possible to 
have the eyes exactly in alignment with the 
points, making an accurately balanced pick 
which is easier to swing and which will never 
sting the hands. Another big saving comes in 
the fact that it is possible to do away with the 
expense of a blacksmith. The picks wear down 
so slowly that by the time they have reached 
the point where they should be redressed, enough 
has been saved in blacksmith charges to make 
it economical to discard them, although this is 
by no means necessary if the contractor should 
wish to have them redressed and continue to 
use them. 

A number of jobs which have been equipped 
with Red Edge picks have done away with the 
blacksmith, and the contractor has told the 
manufacturer that the saving effected during the 
first week or ten days was more than enough to 
pay for the picks. The remainder of the time 
that they were in use was clear profit to the 
contractor, without taking into consideration 
the greater amount of work the men were 
able to do. 





catalogs on pages 61 








The Value of Catalogs to a Contractor 

Catalogs frequently contain cost data, construction methods, and tables for estimating 
which are of great value to the reader. Contractors should carefully read over the lists of 
ind 62, and secure such material as will benefit them in their work. 
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freedom from leakage 

















no bell holes 
no calking 






no packing 
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“UNIVERSAL” “pisz" 


comes in standard 6-foot lengths—easy to 
handle—the men that lower the pipe make 
the joints—can be laid in narrow trench— 
no bell holes, no calking, no packing. Have 
you complete data? Write to-day to 


THE GENTRAL FOUNDRY COMPANY 


SO WEST STREET. NEW YORK 
CHICAGO ATLANTA DALLAS SAN FRANCISCO 





The above illustration is a glimpse of the 
Groton, N. Y., installation where 29,500 feet 











\\_ of “Universal”? was laid—every joint tight. 








When 








CAS , 
IRON 


for water, gas and general service 
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Building Contracts Increasing 


September Contracts in 27 States More Than in Any Previous September 


ORE for building were 
awarded in the 27 states comprising 


quarter of the 


contracts 


the northeastern 
United States in September than in any 
other month this year or in any other Sep- 
tember of which there is a record. This 
is considered a most encouraging situation. 
Contract awards in September were 11% 
per cent greater than in August. 
Secretary Hoover, Chairman of the Na- 
tional Conference on Unemployment, and 
(Arthur Wood, 
Committee on Community, 


Chairman of the 
Civic 


Colonel 
and 
Emergency Measures, are keeping in touch 
with the mayors’ committees throughout the 
country to see in what measures the con- 
struction of buildings and improvements to 
public works and public utilities may help 
to give immediate work to men who need it. 

rhe construction statistics mentioned in- 
clude business buildings, educational build- 
ings, hospitals and institutions, industrial 
buildings, military and naval buildings, pub- 
lic buildings, public works and public utili- 
ties, religious and memorial buildings, resi- 
dential buildings, social and recreational 
buildings, and miscellaneous. 

The New York district shows for Septem- 
ber the largest contract award on the rec- 
ords of the F. W. Dodge Company's build- 
ing statistics. Pittsburgh also shows a sub- 
stantial increase. Chicago’s decrease is 
much less than the normal seasonal decline, 
and Philadelphia’s is about equal to the 
normal decline. Residential building leads 
all others, but the increase in business build- 
ings is also of great significance. These 
figures cover the small towns and rural dis- 
tricts, as well as large cities. 

Contemplated projects for September in 
the 27 northeastern states amounted to 10,- 
455, $318,030,600. 


Actual building contracts awarded in the 


with a valuation of 
month were 8,144, with a valuation of $246,- 
185,800. From January 1 to October 1 of 
this year, 57,056 contracts were awarded, 


valued at $1 749,759,300 


> > 


Of this amount $599,182,100 was for 
residential buildings, $369,813,700 for public 
works and public utilities, $254,237,300 for 
business buildings, $186,374,700 for educa- 
tional buildings, and $122,658,900 for indus- 
trial buildings. The lowest figure was $5,- 
780,300 for military and naval buildings. 
The actual con- 
tracted for in September was 8,185, and in 


number of residences 
the period from January to October 53,548. 

The valuation of this year’s contracts, to 
the first of October, was greater than in 
any previous year within a decade, except 
1919 and 1920. Contracts awarded in 1920 
amounted to $2,145,353,000; in 1919 to $1,- 
824,990,000; in 1918 to $1,335,526,000; in 
1914 to $579,042,000, and in 1910 to $633,- 
OOo! ,Ooo, 

Summarized statistics from the six dis- 
tricts in the Dodge report follow: 

Boston District (New England States) 
—Contemplated projects, 1,404, value $22,- 
1,202, value 


57,500; contracts awarded, 


2 
3 
s 


16,020,000. 
New York District (New York State and 
Northern New J 


550, value $73,255,200; 


y)—Contemplated, 2,- 
contracts, 1,966, 
value $69,986,900. 

Philadelphia District (Eastern Pennsyl 
vania, Maryland, Delaware, District of Co- 
lumbia, Virginia, North and South Caro- 
lina)—Contemplated, 1,739, value $58,293,- 
400; contracts, 1,333, value $34,118,900. 

Pittsburgh District (Western Pennsyl- 
vania, West Virginia, Ohio, Kentucky and 
Tennessee) —Contemplated, 1,264, value 
$44,005,800; contracts 1,120, value $40,885,- 
100. 

Chicago District (illinois, Indiana, Iowa, 
Wisconsin, Michigan, Missouri, and parts 
of Eastern Kansas and Nebraska)—Con- 
templated, 2,757, value $106,484,800; con- 
tracts, 2,022, value $58,153,400. 

Minneapolis District (Minnesota 
North and South Dakota)—Contemplated, 
741, value $13.634,100; contracts, Sot: value 


97,015,500. 


and 
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There is a siz and 
type of Winther for 
every trucking need. 
Write us to-day for 
literature and prices. 





Winther Trucks 
Maintain County Roads 


The excellence of Kenosha County highways is due, 
in large measure, to Winther hauling service. 


Summer and winter, you can see this 344-ton Winther 
pulling heavy loads of gravel from the pit, distributing 
cement, sand, and ashes, or transporting “fill-in” 
material to outlying points of the county. 
Dependability is the keynote of its service. 

“But in spite of this strenuous hauling” says Com- 
missioner Herzog, “our Winther has cost us practically 
nothing. $14.44 represents its total repair bills for 
the past year. Fuel and lubricating expenses have 
been in the same moderate proportion.” 

Such consistency and economy in operation is charac- 
teristic of Winther trucks. It enables contractors to 
handle their work surely and profitably. 

Write us about your hauling requirements; let us 
tell you which capacity and type of Winther truck 
is best suited to your needs. 


WINTHER MOTORS, Inc. 


Manufacturers of Motor Trucks and Motor Cars 
Kenosha, Wis. 


WINTHER TRUCKS 
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A PITOMETER 
SURVEY =: :: 


Will positively unearth 
all sources of water waste 
including underground 
leaks which cannot be 
seen on the surface. Let 
us prove it to you by 
demonstration in a ‘Test 
District.” 


Send us your address for 
further information. 


The Pitometer Co. 
Hudson Terminal Bldg., New York 











Road-Building by Tractor 
Quicker and Cheaper 


N breaking new roads, in oe . 
I’ ome nevatize. leveling, | « 

Pauli he Best Tracklayer ty .&. the wor 
better a t~* than horses and does it at less cost. 


Its tremendous drawbar pa ane the Best to 
maintain an even cut wit the grader. The power 
is unfalterin There are no animals to favor on 
tough soil. fi. expert drivers needed to keep horses 
- ing together. Best furnishes compact, 

pentable. easily-managed, flexible power, taking 
= lace of 30 horses or mules and operating at a 
nll 9 lower cost. Besides, the Best will do a great 
deal of work which horses cannot perform. 

Another advantage in favor of the Best Sixty for 
road work is its ability to negotiate ground too soft 
for animals and too rough for truc The long, 
wide tracks distribute the weight over so great an 
area that the ground pressure per square inch is less 
than that of the average-sized man. The tracks also 
bridge ruts and holes and gaps, — Best 
to work efficiently under very unfavora ground 
conditions. 

There are many mechanical features of the Best 
that are responsible for Best performance. This 
tractor is the result of a development Beat many 
years of tractor-building experience. 
of materials, engine, workmanship —all tees been 
time-tested and proven in actual , Practice. | For 
years the Best has been ful on 
the, big heavy-duty work of the Won 

Our catalog fully explains these mechanical features 
and their time-test advantages. Write for it. 
Also ask for the name of our nearest 


C. L. BEST TRACTOR CO. 


SAN LEANDRO CALIFORNIA 





ALUABLE INFORMATION 
YOU SHOULD 


REQUEST. 











NORDBERG 
MACHINERY 


We make a complete line 
of 


STEAM ENGINES 
OIL ENGINES 

MINE HOISTS 

AIR COMPRESSORS 
BLOWING ENGINES 
CONDENSERS 


Our experienced engineers will 


gladly consult with you 


Nordberg Manufacturing Co. 


Milwaukee, Wisc. 
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CRANE 


VALVES — FITTINGS 


STEAM SPECIALTIES 


are made in all 
sizes for all pres- 
sures and air pur- 
poses. 


CRANE CO. 


836 S. MICHIGAN AVE. CHICAGO 





APPROVAL 


@ HERSEY DETECTOR METER 


The Hersey Detector Meter has cs 


ma been accepted for thirteeny - in z 


4°6:8. 10 and l2°sizes without. any § 


ping Business Cg 
e United States, ond by the 's 
r end i 


restrictions. or conditions of aay 
* the oy ar Bl igen 


i in more, than 600 Cities ee 


B ond owns for use on over 4.000 fae 


Fire Services protecting over 


BAY 2.000.000.000 worth of Insured Property ime 


HERSEY MANUFACTURING COMPANY $3 
Boston NEWYORK. CHICAGO -CoLumBUS.O FB 
PHILADELPHIA ATLANTA: ..SANFRANCISCO 











And They Are Still | 
Buying ‘‘Americans’’— 


Back in 1915, the City of Hast- 
ings, Nebraska, after having care- 
fully investigated deep well tur- 
bines—purchased an “American” 
Deep Well Turbine. 


In 1919, a greater supply of water 
was necessary—and they pur- 
chased another “American” Deep 
Well Turbine! 


Again in 1920, when more 
pumps were needed—they pur- 
* chased an “‘American’’ Deep Well 
Turbine!! 


It has taken nearly half a cen- 
tury of experience and design to 
develop pumping machinery that 
gives the sort of service that in- 
spires repeat orders—‘‘American”’ 
service is consistently good. 


The American Well Works 


General Offices and Works, Aurora, III. 








MUELLER 


WATER MAIN 
TAPPING 
MACHINES 


and all kinds of 
Water Works, Gas 
Works and Plumb- 
ing Brass Goods. 


Strictly High Grade Products 
which give the utmost in service 
at the smallest upkeep expense. 


Fully Warranted 


H. MUELLER MFG. CO. 
DECATUR, ILL. 


New York San Francisco 
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WATER METERS 
OF THE 
HIGHEST 
QUALITY ONLY 


Every measuring requirement of any 
water dispensing service can be success- 
fully met by our six different types. 
CROWN (Rotary piston); NASH 
(Disc); GEM (Velocity); EMPIRE 
(Oscillating piston); EMPIRE-COM- 
POUND (Combining GEM & EM- 
PIRE) and PREMIER (Venturi). 


National Meter Company 
299 BROADWAY NEW YORK 


Send for fully illustrated catalogue 








Do You Need Catalogs? 


The Contractors’ and Engineers’ Monthly will be glad to furnish to 
its readers catalogs of the leading manufacturers of Contracting Ma- 


chinery materials and supplies free on request. 


On pages 61 and 62 


are listed catalogs that will interest active contractors and engineers. 


Watch these pages each month. 











Badger Water Meters 
Help to Stop Waste 


Badger Water Meters guard the 
water supply against wilful waste, 
also make an appreciable cut in 
your coal bill. 


Send us your address for informa- 
* tion on how water meters can re- 
duce overhead expenses. 


BADGER METER MFG. COMPANY 


641-847 30th Street Milwaukee, Wis. 








METER COMPANY 


Water Meters For 
All Domestic and 


Industrial Services 


Manufacturers of 


Arctic Keystone 
EureKa 


and 
Keystone-Compound 


East Pittsburgh, Pa. 


New York 
Chicago 
Kansas City 
Los Angeles 
Seattle 
Columbia, S. C 
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TRIDENT 


Complete Interchangeability 


A new oil enclosed gear train for the old 
main casing. 


In order to bring up to date all Tri- 
dent Meters in the 76", 34" and 1" 
sizes, it is simply necessary to re- 
place the old gear train with the 
new oil enclosed type gear train, 
carrying the washer and re- 
taining ring. Thecut shows 

the exact application. 











NEPTUNE 


METER C9 
SO E. 42 ST. 


i ag é + i, y 


* . — 
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Illustrated book—free 


The eye-opening story of wood pipe—its life, uses and economy— 
is interestingly told in the finest pipe book ever printed. The 
data file of NO engineer or Contractor who in any way recom- 
mends, or influences decisions for pipe, is complete without a 
copy. Request yours today. * * * WESTERN WOOD PIPE 
PUBLICITY BUREAU, White Bldg., Seattle, Wash.—Monad- 
nock Bldg., San Francisco, Calif. 








Redwood Douglas Fir 





CONTINUOUS STAVE -WIRE WOUND-BORED 


Concentrated Filter 


ALUM 


UR 22% AlzOs, containing 73% aluminum 

sulphate, is the highest strength alum on 
the market today and for this reason the most 
economical. : 
It is especially adapted for use where low a H a M | 
alkalinity and high turbidity make filtering 
sccbteme Gihadit ron forse Metalware 

i ble d diminishes the , 

i wwaVV =< for Contractors 
We also manufacture 17°; alum which can be used in 
any type of mechanical filter plant. 


Galvanized Cans Engineers’ Cans 


E. I. du Pont de Nemours & Co., Inc. Pails Oily Waste Cans 


Sales Dept.: Acids & Heavy Chemicals Division 
WILMINGTON, DELAWARE Rubbish Cans Ash Cans 
Branch Offices: Garbage Cans Corrugated Baskets 


NEWARK PHILADELPHIA 
240 Va 1 Street 3500 Grays edd Road SEND FOR OUR CATALOGUE 


Telephone, Waverly 4670 Telephone, 50 

ROCHESTER CAN CO. 
109 Hague St. Rochester, N. Y. 
Ss 
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ELECTRICAL 
PRODUCTS 


To develop machinery for the gen- 
eration, transmission, distribution and 
utilization of electricity in the form 
of light, heat and power, has been the 
aim of the General Electric Company 
for more than a quarter century. 


G-E engineers in sales offices in all 
large cities are ready to assist in any 
problem where electricity may be used. 


General QO Electric 


Stemcady ee, COMPANY Sii'tare cities 








King Street Lighting 
Standards 


Write for illustrated matter 


MADE BY 


KING MANUFACTURING 
COMPANY 


53 W. Jackson Boulevard 
CHICAGO, ILL. 




















UNion METAL 


LAMP 
STANDARDS 


Union Metal and General 
Electric engineers will point 
out for you the “Right way 
for your White Way,” whether 
your requirements be a large 
spectacular business district 
standard or a small, modest 
type for parkway or private 
grounds. 


Send for complete catalog 


The Union Metal 


Manufacturing Co. 
CANTON OHIO 





UNION | METAL 
LAMP STANDARDS 








,ELRECO COMBINATION 
RAILWAY 


and 
LIGHTING POLES 


Make Lamp Standards 
unnecessary, one pole 
at half the cost does 
double duty—supports 
the trolley span wires, 
also ornamental bracket 
and handsome Lighting 
Fixture. 


Full details in Catalog 
F—sent on request. 


Electric Railway Equipment Co. 
Cincinnati, Ohio 
New York Office, 30 Church St. 
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AMERICAN PARK BUILDERS 
Landscape Architects and Engineers 
201 E. Ontario St., Chicago, His. 
Designers and Builders of 
Parks, Golf Courses, Cemeteries, Parked 
Subdivisions, Institutional Grounds and other 
Landscape Projects 
Surveys, plans, estimates, engineering and 
supervision of cc 


Myron H. "West, Pres. 





BANKS & CRAIG 

51 East 42nd St., New York City 

709 Telegraph Building 
Harrisburg, Pa 


hydraulic and sanitary 
engineers. 


Municipal, 


Design, operation, valuation. 





bs § & 
Design & Supervision of Construction 
Sewerage water Works 
Sewage Disposal = Waser Works 


Valuation 
Garbage Disposal Water Analyses 












Chester Engrs., The J. N. 


E. Davis 
T. Campbell 


) 


J. N. Chester I 
i Boon J 
k 





Fuller & McClintock 
CONSULTING HYDRAULIC ENGINEERS 





HAZEN, WHIPPLE & FULLER 


CONSULTING HYDRAULIC 
and SANITARY ENGINEERS 
WATER SUPPLY and SEWERAGE 
























J. FI gy and SANITARY EXPERTS Alles H G. C. Whi 
‘ ‘ tan on lazen 
Consulting, Hydraulic Sanitary 70 » New York City W.E. Fuller L. N. Bab 
and Valuation Engineers George W. Fuller "1. +e C. M. Everett H. Malcolm Pirnie 
Union Bank Bidg. Pittsburgh, Pa z 30 East 42d St. New York City 
a) 4 al _ _ =] r 
E. S. DRAPER FREDERICK GLAESER | | J. WALLACE HIGGINS 
CIVIL ENGINEER Assoc, M. Am. Soc. C. E. 
CHARLOTTE, NO. CAROLINA Assoc. Member A. S. C. E. Civil and Landscape Engineer 
— : seicieatie . Surveys — Inspection — Reports— 
LANDSCAPE ARCHITECT AND Quantity Surveys—Contractors’ Esti- Municipal Sn ee Parks, 
CITY PLANNER mates— Materials listed from plans. 
be iit tein Bids Prepared Rates Moderate Burveys, Surveys, 
Member AM. SOC. LANDSCAPE Contracts for Line & Grade Werk, Supervision. 
ARCHITECTS 660 Rutherford Ave., Trenton, N. J. 52 Vanderbilt Avenue, NEW YORK 







































E. T. ARCHER & CO. 


Consulting Engineers 


Steam & Hydraulic Power Plants, 
Water, Sewerage, Paving, Roads, 
Appraisals, Testimony, Reports, 


609-10-11-12 New England Bidg., 


GULICK-HENDERSON 


145 West 36th St., 


Structural Steel Road Material 
Cement Creosoted 








Kansas City. Missouri 


co. 


Inspecting Engineers and Chemists 
New York, N.Y. 
INSPECTION AND TESTS OF 











Nicholas S. Hill, Jr. S. F. Ferguson 
HILL & FERGUSON 
Consulting Engineers 
ware ye ly peel 

DEVELOPMENTS. 
epors, = Valuations, Rates, 
bmg * Chemical and a Bislosieal L 
112 E. 19th St., 


es 
New York City 











FREDERICK SNARE CORP. 
CONTRACTING ENGINEERS 





New York 


THE SNARE "AND 5 TRIEST co. 


Harbor Works, Railroads, Bridges, Industrial Plants, Sugar Plants, Steel and Masonry Construction, 


Tanks, Pipe Lines, 
Cable Address, Santee, New York. 
Cable Address, Pawnee, Havana. 





Water Works. 





Western lt 


Inion and Lieber Codes Used. 
Havana Office, Zulueta 36 D. 














Freverick Tencn, President 


Epwarp F. Terry, Chairman of the Board 


Gsorcg O. WaGNgR, Vice-Pres. & Treas. 
Howarp H. Sugrwtn, Vice-Pres. & Gen. Manager 





THE TERRY & TENCH CO,., Inc. 
ENGINEERS and CONTRACTORS 


GRAND CENTRAL TERMINAL 





NEW YORK CITY 








SINGER BUILDING 


UNIVERSAL AUDIT COMPANY 


ACCOUNTANTS AND AUDITORS—INDUSTRIAL ENGINEERS 


(Cortlandt 6857) 


NEW YORK 


SPECIALISTS IN ORGANIZATION AND MANAGEMENT PROBLEMS 


PRODUCTION, COSTS, INDUSTRIAL RELATIONS 
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EELEER, GATES & DE LEUW 
ConsuL Tino ENGINEERS 

111 W. Wash’tonSt. 325 Pekin St. 

Curcaco, Iu. Lincoun, Inu. 
STREET RAILWAYS 

hises — Rates — Service — 

Valuations. 

MUNICIPAL WORKS 

Pavements — Sewerage — Water 

Supply. 


Clyde Potts 


30 CHURCH ST. NEW YORK 
Civil and Sanitary Engineer 


Sew and e Disposal Works, 
Hydraulics, Water Works, Filtration, 
Reports, Plans and Estimates. 


ELWYN E. SEELYE 
Reinforced Concrete Structural 
Steel 
Redesigns and Estimates for 
Contractors 


101 Park Ave. Phone 6509 
New York Murray Hill 








McClure Greene Engineering Co. 
Civil and Consulting Engineers 


Water Works, Sewers, 

crete Hydraulic Developments. 

Investigations, ~~ i i- 

fications, Estimates, oe ‘onstruction 
Supervision and Management. 

612-613 Park Building, | Worcester, Mass. 


Alexander Potter, C. E. 


Hydraulics, Sanitation, Con- 
crete Structures Designed 
Executed. 


50 Church Street, New York 
(Hudson Terminal) Tel, Cortlandt 5501 


C.E. SMITH & CO., Consulting Engineers 
2065-75 Railway Exch, Bidg~ St. Louis 
Chicago 


1313 St B 
204 Live Stock exchenpe. Kansas City 











PEASE LABORATORIES, Inc. 
Successors to 
LEDERLE LABORATORIES 


a} Bacteriological and Chem- 
ical Investigations for the Com- 
munity or Individual. 


39 W. 38th Sx., N. Y. City. 


C. B. RICHARDS 
ACCOUNTANT AND AUDITOR 
280 Broadway, New York City 
Systems Installed—Statements Pre- 
pared—Books and Accounts disen- 

tangled. 
All classes of engagements, large and 
small, handled. Let me hear from you. 


Exterior Painting 
G. URDI CO. 
Bridge and Structural Iron 


COLDEN AVENUE AND BOSTON 
ROAD, NEW YORK 


Established 1904 








CLARENCE D. POLLOCK 
Member Am. Soc. C. E. 
Consulting Engineer, 
Pavements, Highways, Drainage, Sew- 
erage, Town Planning and General 

Municipal Problems. 
Reports, Specifications, Supervision. 
Park Row Building, New York City. 








Robinson, Geo. L., 


Consulting Engineer. 

Sewers, Sewage Disposal, Water 
Supply. 

New York 37-39 East 28th Street 





Gilbert C. White, C. E. 
M. Am. Soc. C.E. 

M., Am. Soc. M.E. 
CONSULTING ENGINEER 
Durham, N. C. 

An organization of Civil, Mechanical, 


Electrical and Chemical Engineers. 
Waterworks, Streets, Power Plants. 











W. R. Conard 


Specialists on Water Works— 


CONARD & 


BURLINGTON; N. J. 


Materials 
Specifications 


Reports 


Inspections 


J. 8S. Buzby 


BUZBY 








CONSULTING 
ENGINEERS 
Civ, 
ELECTRICAL 
MECHANICAL 


GEORGE A. JOHNSON COMPANY 


INCORPORATED 


150 Nassau St., New York, N. Y. 


Water Supply and Purification, Sewerage, Ref- 
use Disposal, Power Development and Distri- 
bution, Industrial Plants and Public Utilities. 
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After referring to the “Where to Purchase” Section, on pages 3 to 37, 
if you will look up the advertisements as per index below, you will 
be able to secure further data (with illustrations in many cases) 
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GMC Road Builder 


ee Oe ON a Va a 


lhe GMC Road Builder is a specially equipped motor truck with 
capacity of one yard of concrete or other material. Body so ar- 
| ranged that load is well balanced on both axles. The special 
? equipment can be removed easily, leaving a regular chassis on which 
a standard body can be used—making it an all-year utility. This 
is chassis standardized by U. S. Army and of which thousands 
were used overseas. Ask any soldier who was in France how they 
stand the abuse. 


Ask us for special circulars on this Road Builder— 
We make trucks in all capacities from 3% to 5-ton. 


GENERAL MoToRS TRUCK CO 
Pontiac, Michigan 


Branches and Distributors in principal cities 
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New Iroquois Macadam Roller 
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Not just a “new” roller—a vastly 
different type of roller 


The New Iroquois Macadam Roller was built from the practical road-buider’s angle. 
That’s why it represents a revolutionary change in design. 


Every working part of the New Iroquois is a separate unit rest'ng on a steel frame and 
supporting no weight but its own. Rack and strain on the boiler—-so fruitful of leaks on the 
old type rollers—are thus eliminated. 


The New Iroquois ‘Macadam Roller is compact, easy to operate, easy to repair and chock 
full of power. It is so sturdily built that it will stand the hardest kind of service with mini- 
mum adjustments and repairs. 


Why worry along ;with, that old roller when a telegram will start a New Iroquois to you 
the same day? 


The Iroquois Line, includes a full assortment of asphalt paving equipment. Put your 
needs upto us. Write for Bulletins,No. 8, 6 and 5. 


IROQUOIS SALES DEPARTMENT 


New York THE BARBER ASPHALT St. Louis 


Chic ’ Kansas City 
icage Cc O MI PA NW Atlanta 
Pittsburgh ee Sees ae ee ee San Francisco 
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